


Murray Discon- 
nect Screw 
Raises jaws into 
contact. 


DEVICE CORPORATION 


1250 Atlantic Ave., Brooklyn, N. Y. 


Please send 20-page illustrated book- 
et describing Murray Disconnect and othe 
pes of Socket Meter Troughs. 


DEVELOPED SOLELY FOR SOCKET METE; 


FASTER TO DISCONNECT e ONE SCREW DOES THE WHOLE TRI 


Just a single screw (the red arrow in the picture above 
points to it) is all that need be turned for complete 
DISconnection or connection. The action is smooth, 
quick, positive—and tamperproof! No wiring within 
the Murray trough is disturbed. The photographs and 
the diagrams show clearly the clean-cut operation of 
the Murray Disconnect. Send the coupon below for the 
new Murray Disconnect Meter Trough book — just off 
the press. It covers this and other Murray Meter Troughs 
in detail, with plenty of explanatory pictures. Yours for 
the asking. Metropolitan Device Corporation, 
Brooklyn, | New York. 
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Appliance Prices 


Pressure is being brought to bear against appliance 
prices from several different directions. Package sales 
at substantial discounts from lists, REA-lowa experiments 
with low prices, utility demand for major appliances to 
sell at retail for up to a third off present price—these 
are the directions of an attack on appliance prices that 
apparently is winning some ground. 


Are prices too high? Has any attempt been made to 
find out? The manufacturer is not getting rich on present 
prices and if market development and sales promotion 
expenses are taken into account it is doubtful if he makes 
any worth-while profit. If, then, the price of the product 
is too high from the standpoint of cost, is it too high 
from the standpoint of what the consumer will or can 
pay? If so, how much will he pay and how much will 
he buy at that price? Who knows? 


Merely to say that prices are too high is to invite 
ill will. No one felt more hurt than the utilities when 
their rates were attacked as being too high. They know 
that for the most part the attack was unjustified and 
unfair. They knew that low rates of themselves never 
raised consumption—that it took selling to build load. 
They also knew, and if they didn’t they soon found out, 
that low rates couldn’t be compensated for by a propor- 
tionate increase in sales volume. Knowing all of these 
things, one would think that the element of fair play, if 
nothing else, would deter them from attacking another’s 
rates. 


There is no question but what major appliances can 
be produced for less with greater volume. There is no 
question but what utilities earn a lower price for large 
carload buying orders. How much can the price be 
lowered this way? Enough to bring a $150 appliance 
below $100? Probably not—at least with the present de- 
sign and material quality. 


But suppose the utilities could secure the prices 
that are asked for, what of the dealer? Obviously the 


dealer could not secure the same price because his orders 
would be much smaller and it would cost more to sell 
him. Would the utility expect to use its advantage to the 
detriment of the dealer? It would be a mistake to do so. 
Dealer co-operation would dry up quickly, and with it a 
tremendous load-building volume. Good will would be 
sacrificed—a thing that is so precious today to any 
utility—and the flood of anti-merchandising bills would 
break out anew. 


It is unfortunate that many manufacturers are so 
hungry for business that they are willing to snap at 
almost any bait. It is going to take courage to repulse 
such offers. But now is the time to take a stand. So far 
the damage is not great, but the demand for special prices 
and bargain-counter offers is growing. Unless it is 
checked promptly, it will soon become unmanageable. 


Such a condition can never be kept to a single 
locality. What is done for one company must be done 
for another. If it is right to give REA special prices in 
Iowa, what is to prevent any power company from asking 
for like terms? 


There will always be a certain group of manufac- 
turers that will not be able to resist big buyer demands. 
When they find out their mistake they may try shoddy 
merchandise as a way out, or they may go out of business. 
In either event, the buyer sooner or later loses. 


It is possible that through co-operative conference 
it can be determined what is a price that the market will 
pay and in what volume, from which decision might come 
a design that will meet that condition, allowing sufficient 
margin for sales and promotion. In any event, extreme 
care should be taken not to discourage the dealer. The 
conditions that are bringing about this price conscious- 
ness are only temporary. When business picks up again, 
let’s be sure that the dealer can and will carry his full 
share of the load of appliance sales. This is no time to 
rock the boat. 
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WARNS OF PIPE AHEAD 


CHARLES I. MAUST, Public Service Electric & Gas Company, Newark, N. J. 





No longer an experiment—The anticipator on this machine has been working summer and winter for 2 years. 
Note the shale being excavated from manhole, which is paralleled by “mains” 


MECHANIZED underground construc- 
tion in city and suburban streets for 
electrical duct line systems was in- 
troduced under conditions when it 
was deemed necessary to dig care- 
fully with picks, shovels, pneumatic 
hammers and small-charge blasting. 
Mechanization, with the assistance of 
the “Automatic Pipe Anticipator,” 
was adopted by this company in 
order to save time, economize, create 
good will, reduce weather interrup- 
and decrease accidents. The 
anticipator is an electrical device 


iions 
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which gives the operator of excavat- 
ing machines warning of the prox- 
imity of pipes and cables and per- 
mits excavation close to such ob- 
stacles without damaging them. 
Due to the character of the surface 
and subterranean conditions in 
streets, there has been a definite 
limitation in the scope of work that 
excavating machines could econom- 
ically do, even with the advantages 
of good mechanisms, controls and 
clever, alert operators. Mechanical 
excavation for highways, buildings, 
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mines, subways, etc., is common 
world-wide practice today because it 
is practicable, speedy and econom- 
ically sound. Excavating machines 
worth hundreds of millions of dol- 
lars have paid for themselves man) 
times over in the above fields of 
excavation. The natural question 
was, a few years ago, why not profit 
by such experiences and adapt the 
machines and the procedure to meet 
the special street conditions encoun- 
tered in public utility construction. 
This has been done by the unde! 
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OF EXCAVATING MACHINE 


‘“‘4utomatic Pipe Anticipator” gives audible signal to machine operator telling him he is coming close 


to a pipe or a cable. Device may be set for various ground conditions and excavation carried up to 


within a few inches of obstruction. The “Anticipator” may be used with all types of digging machines 





ground and transmission construc- 
tion department of the Public Service 
Electric & Gas Company after the 
development of special devices and 
tools. This department accomplished 
the results recited in this article 
with the aid of the anticipator. 


Desired Features 


To apply mechanization to un- 
derground street work in the busiest 
arteries, in a maze of underground 
services, in sand, clay, shale, boulders 
and blasting rock, the following fea- 
tures were found to be highly de- 
sirable: 

1. Each excavating machine op- 
erator should have a positive auto- 
matic method of determining the 
exact location of every existing 
metallic service pipe and cable. This 
is accomplished with the signal de- 
vice here described. 

2. The machines should minimize 
damage to service members and 
should be rapid, flexible and have 
liberal power and smooth control 
for positive, steady motion. 

3. This device should permit the 
machine to work rapidly, efficiently, 
and to dig out the maximum per- 
centage of the total-to-be-excavated 
earth, even though the street is “in- 
fested” with pipe lines, manholes, 
cables, etc. 


“Pipe Anticipator” 


The pipe anticipator was espe- 
cially developed to permit mechan- 
ical excavation under adverse con- 
ditions. It is an automatic radio 
signal device used as an attachment 
for excavating machines to forewarn 
the machine operator as his digging 
tool approaches underground service 
members such as metallic pipes and 
cables. The device functions on cir- 
cuit-impedance principles and has 
been used for visible signals, audible 
signals and combinations thereof. 
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Most practicable is the audible sig- 
nal, thereby assisting the operator 
without diverting his eyes from his 
job or interfering with the machine 
control. The signal device is mounted 
close to the machine operator’s head 
and gives an audible signal by means 
of a “speaker.” The “speaker” is 
generally satisfactory for an op- 
erator of normal hearing, when used 
on a machine which is working 
smoothly; however, an ear phone 
can be “plugged in” to the set. A 
stone-deaf operator can use a stand- 
ard bone vibrator in back of one 
ear. 

The anticipator gives a constant 
supervisory signal to indicate it is 
in workable condition. The signal 
distinguishes whether the “tool,” 
such as the bucket teeth or auger, is 


either touching, is one or more 
inches, if desired, or a few feet from 
an unknown pipe, and it also dis- 
tinguishes whether pipes are a few 
inches or a few feet apart. Operator 
generally adjusts his “soil” dial for 
obtaining a positive distinguishing 
signal when the bucket teeth are 
6 to 12 in. from a pipe and there- 
after with careful digging until the 
teeth come very close to the pipe. 
The signal automatically increases 
in intensity of sound as the “tool” 
approaches the pipe and decreases as 
the “tool” moves away from the pipe. 
The maximum signal is barely dis- 
cernible by pedestrians, as loud sig- 
nals are neither desired nor prac- 
tical. Another unique feature of the 
anticipator is that it is absolutely 
immune to all electrical interfer- 





Between a paralleled main and a group of telephone cables—There are numerous cross 
pipes in this hole being dug through shale and clay. The anticipator soil control is 
adjusted to give the proper distinguishing signal for the cross pipes 
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Excavation with an anticipator-equipped back-hoe 


ences, such as trucks, buses, trolley 
return cables, power cables, etc. The 
set is ruggedly constructed for severe 
service, easily installed and main- 
tained. 

Original sets had separate power 
supply boxes, whereas the later ones 
are self-contained and are approxi- 
mately 11x8x5 in. deep, thereby per- 
mitting installation within a foot of 
the operator’s ear and not interfere 
with his other normal duties. Con- 
trol circuit includes the excavator 
bucket, the service pipe and the 
earth between the bucket teeth and 
a service pipe. As the bucket moves 
into the earth toward a pipe the im- 
pedance of the separating earth de- 
creases, thereby increasing the vol- 
ume of the signal in proportion to 
the inverse square of the impedance. 
The set includes an oscillator (usu- 
ally providing an output frequency 
high in the audible range), special 
control equipment, amplifier, speaker 
and ear phone. 

Anticipators have “test,” “soil” 
and “volume” control dials. Opera- 
tor uses the “test” dial to simulate 





Complete with all leads and accessories 
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exactly the action of the digging tool 
any time he so desires. He adjusts 
the “soil” dial when the earth condi- 
tions change radically, such as dur- 
ing or after a storm or when the 
device is moved to a different section 
where the character of the soil may 
be different. 

Extremely rapid digging requires 
a “distant” setting of the “soil” dial, 
whereas relatively siow digging per- 
mits a “close” setting of the dial. 
The “volume” control is used to suit 
the operator’s degree of hearing. 

The machine tool can dig, bore, 
push or pull rapidly while the op- 
erator is getting only a supervisory 
signal and excavate slowly and cau- 
tiously as he receives a warning of 
approaching a service member. Due 
to the anticipator, the machine can 
dig nearly all of the earth off the 
pipes and leave a small portion 
under the pipes for hand excavation. 

Exact positions, spacings, direc- 
tions, depths, slopes, bends, connec- 
tions and crossings of service mem- 
bers are not accurately known even 
when plotted by customary survey 


Bee ceo 
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Using the anticipator 

The operator is wearing earphones con- 
nected to the device, which may be seen 
above his right shoulder through the cab 
front window 


methods. Spacings varied from a 
few inches to a hundred feet apart, 
but averaged 18 ft. separation for 
the 32,000 ft. of major trenches and 
manholes excavated where the an- 
ticipators were used, during the de- 
velopment stages of the mechaniza- 
tion. In most cases only general 
locations of pipes and cables have 
been recorded and the records of 
the final construction are usually 
not up to date. Years of experience 
in this field have proved that the 
records are too inaccurate to permit 
mechanized construction of under- 
ground services without the use of 
the anticipators, except in isolated 
instances, such as open country and 
some rural sections. 


“Anticipator” Applications 


Anticipators have been built for 
and used on the following types of 
machines: Crawler and wheel- 
mounted cranes, 180, 270 and 36U0- 
deg. revolving cranes, machines with 
lever and air control systems, clam- 
shell, back-hoe and skimmer buckets. 
ladder type ditching machines. They 
work equally well on the crawler 
and wheel-mounted cranes. However. 
in the case of the crawler, if the 
caterpillars contact a trolley rail a 
false signal will be received, there- 
fore l-in. boards are generally laid 
on the rail, if it is necessary for the 
“cats” to travel on the rail. If the 
“cats” clear the rail by as little as a 

[Continued on page 48 | 
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Correlating Sales With 


Distribution Evolution 


Reconcile functional and geographical characteristics 


of loads with distribution system potentialities in 


order to keep future distribution costs within bounds 


W. R. BULLARD, Consulting Engineering Staff, Ebasco Services, Inc., New York 





DISTRIBUTION SYSTEM OUTLAY is one 
of the most costly factors in utility 
construction of recent years. Fre- 
quently it is the most costly. In fact, 
the executive is constantly impressed 
by the realization that it often ex- 
ceeds all other items combined. Thus 
during 1938 the expenditures of the 
U.S. clients of Ebasco Services, Inc., 
for distribution (including distribu- 
tion substations) were approximately 
58 per cent of total construction; in 
1937 the percentage was 60.5. 
Progress has been made toward 
making distribution less costly, and 
further progress is definitely avail- 
able through systematic co-ordination 
of sales and distribution engineering 
effort. Such co-ordination involves: 


(a) Full interchange of information be- 
tween sales and engineering staffs. 

(b) Full co-operation between engineer- 
ing and sales staffs in planning the rela- 
tion between distribution system charac- 
teristics and functional and geographical 
characteristics of loads. 

Barring unforeseen exceptional 
changes in practice which will result 
in methods of less costly construction, 
it is obvious that present and future 
investment in distribution must be 
worked to maximum capacity. Cer- 
tainly, if the large fraction of in- 
vestment devoted to distribution is 
to be reduced, it will require more 
and more co-operation between the 
sales department, which creates the 
loads, and the distribution depart- 
ment, which strives to serve them 
economically. The task of concen- 
trating on loads which will meet the 
technical and economic limitations of 
distribution is thus one which calls 
for close correlation between the 
sales staffs and distribution engi- 





‘ * Founded on paper delivered at Annual 
Sales Conference of Ebasco Services, Inc., 
client company representatives. 
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neers. For the distribution engineer 
it affords an excellent challenge not 
only to bring down the cost of dis- 
tribution construction but also to 
co-operate with sales departments in 
shaping a load-building policy which 
will be selective toward loads which 
make present systems most produc- 
tive of net revenue. 


Planning Technique Improved 


The distribution engineer attempts 
to plan his system so that present 
construction will accord reasonably 
with needs of the future, but fre- 
quently he finds that load growth 
expected in a given area fails to 
materialize there, but actually occurs 
in a totally different area, or that 
instead of predominant growth of a 
particular kind of load, as expected, 
an entirely different type enters and 
dominates the picture. 

An example of the latter type of 
occurrence is the startling change that 
has taken place in many areas in the 
power factors of residential loads 
during the past very few years. In 
many locations power factors of 80 
per cent are now common and of 70 
per cent and even 60 per cent are 
being encountered. A few years ago, 
with lighting loads and heating appli- 
ances predominating, a_ residential 
peak power factor lower than 90 per 
cent represented an exceptional case. 
This change has required a revision 
in the technique of distribution de- 
sign. 

Considerable progress has been 
made within recent years in the de- 
velopment of general measures for 
distribution simplification and_re- 
duction of costs. These developments 
include such items as: 


Improved loading of distribution trans- 
formers. 
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Use of common (combined primary and 
secondary circuit) neutral conductor. 

Interconnection of lightning arresters 
with the circuit neutral. 

se of bare instead of weatherproof- 
covered conductors. 

Use of capacitors to release system ca- 
pacity where poor power factor is preva- 
lent. 

Use of auto-transformers to reduce volt- 
age flicker. 

These are a few of the items, and 
there are many others. 

In addition, the engineering tech- 
nique of planning the expansion of 
distribution systems has been greatly 
improved. Improved methods of lay- 
ing out circuits, such as of locating 
transformers, determining sizes of 
circuit copper, have been developed. 
Thus distribution engineers now have 
tools of greatly improved effective- 
ness to assist in carrying out their 
work. Notwithstanding the gains 
mentioned, the job is not finished and 
progress in reducing costs must con- 
tinue. 


Coping With Changing Loads 


An immediate and promising field 
of attack for the distribution engi- 
neer is in coping with the changing, 
and largely unpredictable, functional 
character and geographical configura- 
tion of the loads which the distribu- 
tion system will be called upon to 
serve. It is conceivable—indeed 
theoretically quite possible—that a 
system could be so designed and con- 
structed that, without adding a wire 
or a piece of equipment, it would be 
capable of serving, at any location 
in a given territory, the growth of 
load for a considerable period, in- 
cluding loads of any type or size 
ordinarily encountered. But any dis- 
tribution engineer submitting such 
a design seriously for executive con- 
sideration would speedily be deprived 
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of his job because the cost would be 
absolutely staggering. It follows 
logically that if some way can be 
found to plan the distribution system 
to follow (more efficiently than at 
present) the changing characteristics 
of the load, savings in cost will re- 
sult. 

This is a place where the distribu- 
tion engineer needs the help of the 
salesman, and it is only through 
fully co-ordinated effort of the two 
that a thorough job can be done. 

After all, both the salesman and the 
distribution engineer are working for 
the same objective, that of placing 
needed service at low cost to the 
public and with an adequate net re- 
turn to the investors. Net return, of 
course, involves not only the quantity 
of service sold and the corresponding 
remuneration, but also the cost of the 
service. To accomplish the stated ob- 
jective, the work of the distribution 
engineer and of the salesman are 
mutually interdependent, and _ to 
serve the best interests of their em- 
ployers and the public, close co- 
ordination must be secured. What, 
then, are the elements of this co- 
ordination? 


Geographical Characteristics 


Speaking first of geographical con- 
siderations, the elements are: 


(a) Interchange of information as to 
geographical availability of service, as to 
geographical distribution of prospective 
loads and as to prospective sales activi- 
ties and the probable effects thereof on 
load growth in various districts. 

(b) Co-operation on the part of the dis- 
tribution engineer by advance planning 
gauged by probable effects of sales activi- 
ties, and on the part of the sales staff by 
planning of sales programs for preferential 
activities in locations where existing dis- 
tribution facilities are adequate to serve 
additional loads, as against locations where 
existing facilities are taxed to their ca- 
pacity. In the case of ranges and similar 
low load-factor devices, geographical con- 
centration gains the advantage of diversity 
and thereby reduces the required amount 
of distribution capacity. Thinly scattered 
ranges are very costly to serve. Thus sales 
activities that result in grouping such loads 
geographically bring lower costs to serve. 

As one example, Birmingham Electric 
Company is doing a very commendable 
iob in this direction, range and water- 
heater sales activities being guided in de- 
tail by map records of the system. 


Functional Characteristics 


Functional characteristics of load 
also have a profound influence on 
distribution design and costs. By 
careful attention to these characteris- 
tics, in conjunction with selling the 
service, distribution costs attributa- 
ble to their influence frequently can 





be avoided or greatly reduced. Some 
examples are: 

1. Motor-Starting Currents—A mo- 
tor with high-starting current may 
cause voltage flicker and serious an- 
noyance to customers in its neighbor- 
hood, which can be corrected by 
measures in the distribution system 
only at considerable expense. Air- 
conditioning motors are notable 
offenders in this particular. A motor 
with lower starting current, or with 
starting current controlled so that it 
is applied gradually, will avoid the 
extra distribution expense with corre- 
sponding benefit to the company and 
ultimately to the customer. 

2. Power Factor—The startling 
change in residential power factors 
mentioned earlier has been due to the 
increasing use of motorized devices 
such as refrigerators, fans, washing 
machines, electrically operated oil 
burners, and miscellaneous applica- 
tions. 

A corresponding change in com- 
mercial districts has been brought 
about by the rapid growth of air 
conditioning. These power factor 
effects can be minimized by impress- 
ing upon the customers, the dealers 
and the suppliers the advantages of 
equipment having reasonably high 
power-factor characteristics. 

3. Load Factor—Loads of low 
load factor are distinctly costly to 
serve unless they can be combined 
with other types of loads in such 
manner as to produce relatively high 
load factors for the combination. 

This means, of course, the placing 
together of loads whose major de- 
mands occur at different hours or 
days, or, in the case of existing dis- 
tribution load curves of poor load 
factor, it means the “filling in of the 
valleys in the load curve” by intro- 
ducing off-peak loads. Examples of 
load-factor loads are ranges and air 
conditioning, the latter especially. 
One avenue open to the securing of 
improved load factors is the sale of 
utilization equipment having storage 
characteristics, such as storage type 
water heaters and air-conditioning 
systems with storage features. 

4. Concentration — Individual ap- 
pliances involving loads of large 
magnitude are more costly to serve 
from the general distribution system 
at a given location than the same 
total loads in smaller units. 

Thus in centralized air-condition- 
ing systems it is desirable from the 
distribution standpoint that the 
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equipment be divided into two or 
more smaller units rather than being 
comprised in a single unit; also, from 
the same standpoint, the use of a 
number of unit-type room condition- 
ers is preferable to the centralized 
system. 

5. Pulsating Loads—Reciprocating 
compressors for air conditioning or 
similar loads having pulsating char- 
acteristics often cause voltage dis- 
turbances very annoying to cus- 
tomers and costly to correct. 

This is particularly critical if the 
frequency of pulsation is within a 
range between three and _ sixteen 
cycles per second. Some remedies 
are: Use of rotary compressors, use 
of flywheels to reduce pulsations, 
employment of cyclic frequencies as 
far removed as possible from eight 
cycles per second (the approximate 
point of maximum perception of 
light flicker caused by voltage fluctu- 
ations). 


Elements of Co-ordination 


The elements of co-ordination of 
sales and distribution engineering 
effort necessary to fit the system de- 
sign closely to the functional char- 
acteristics of the load are similar 
to those mentioned in connection with 
geographical characteristics. They 
are: 

(a) Interchange of information as 
to effects of load characteristics on 
system design and costs, and as to 
types of loads, both generally and 
individually, that are contemplated in 
sales programs. To be fully effective, 
this should include contact between 
salesmen and engineer at an early 
stage, and before promises or com- 
mitments, in connection with any 
prospective load involving new prob- 
lems. 

(b) Co-operative engineering and 
sales activities guided by the infor- 
mation comprised in (a). On the 
sales side this means, first, concen- 
trating selectively on the sale of loads 
of the types that are most desirable, 
all things considered, and, second, 
keeping customers fully informed of 
and maintaining customer respect for 
company regulations covering motor 
characteristics and allied require- 
ments. 

For co-ordinated planning of dis- 
tribution and sales the aim, there- 
fore, is to stimulate interest in posi- 
tive efforts toward working out more 
comprehensive programs of co- 
ordination. 
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Behavior of High-Voltage 
Insulators on Radio Test 


In testing insulators by the E.E.1.-NEMA-R.M.A, recommended circuit for 


the measurement of radio interference several interesting phenomena 


are observed. All these should be recognized to obtain best results 


CHARLES J. MILLER, Jr., Electrical Engineer Ohio Brass Company, Mansfield, Ohio 
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Fig. 1—Ordinary insulator has 
higher noise level 





FUNDAMENTALLY, radio interference 
originating from insulators is caused 
by an overstressed condition of a 
dielectric medium in an intense elec- 
trostatic field. The dielectric strength 
of air is about 30,000 volts per cm., 
and when the electric gradient ex- 
ceeds this value the air is over- 
stressed. Radio interference is an 
electrical manifestation of the over- 
stressed condition of the air and 
corona is a visual manifestation of 
the same phenomenon. Both corona 
and radio interference are usually ob- 
served when the air adjacent to an 
insulator is overstressed, but, as will 
be shown later, the intensity of 
corona relative to radio interfer- 
ence is not always the same. Since 
radio interference is caused by over- 
stressed air, the modern trend is to 
construct the insulator in such a man- 
ner that the surrounding air is no- 
where subjected to an electric grad- 
ient sufficient to cause its breakdown. 

The tiormal procedure for deter- 
mining the radio interference charac- 
teristics of an insulator is to apply 
a voltage to the insulator and meas- 
ure the amount of radio interference 
for that voltage. (See “Establishes 
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Method of Measuring Radio Interfer- 
ence,” ELECTRICAL WorRLD, March 11, 
page 48.) A curve may be obtained 
by measuring the noise at various 
voltages and plotting the results on 
co-ordinate paper. It has been found 
after several similar insulators have 
been tested that the resulting curves 
usually do not coincide, but cover a 
band. A convenient way to present 
the data is to give a band which in- 
cludes the maximum and minimum 
test values together with the average 
curve within the band. Two such 
bands are shown in Fig. 1. 

The plain pin-type unit has been 
a source of radio interference in the 
past. The air spaces between the tie 
wire and the head of the insulator 
and between the metal pin and the 
porcelain threads at the pinhole are 
usually overstressed at operating 
voltage. In most cases a wood cross- 
arm is in series with the insulator, in 
which case the voltage across the in- 
sulator itself is not the full operating 
voltage of the line and accordingly 
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the line may be less noisy. Fig. 1 
shows the band for 27-kv. plain pin 
type insulators. Noise starts below 
5 kv. on the insulator and may be 
several thousand microvolts at the 
operating voltage of 15.6 kv. The 
equivalent radio-free pin type has 
a very low noise level at operating 
voltage and doesn’t reach the 100- 
microvolt level until the voltage is 
about 27 kv. Although 100 micro- 
volts has not been officially adopted 
as a satisfactory noise level, observa- 
tions indicate that if the noise does 
not exceed this value interference is 
negligible. 


Ascending, descending voltage 


In running radio interference 
curves the voltage may be varied by 
either increasing or decreasing the 
voltage step by step. Fig. 2 shows 
that in most cases for suspension, 
switch and bus and pin type insula- 
tors the radio noise at a given poten- 
tial appears to be slightly higher for 


ascending than for descending volt- 
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Fig. 2—Noise comparison for ascending and descending voltage—Solid lines 
indicate noise levels as voltage is raised; dotted ones as voltage is lowered 
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Fig. 3—Interference varies over 
the broadcast band 


There seems to be more radio interference 
insulator at the bottom of the 
broadcast band than at the top. Since the 
curves are fairly flat, 


from an 


measurements at a 
single frequency are indicative of the inter- 
ference characteristics over the entire broad- 
cast band. A test frequency of 1,000 kilo- 
cycles is convenient as it is near the center 


of the broadcast band. 


age. However, from a_ practical 
standpoint the difference is negligi- 
ble. 

Tests show that the radio interfer- 
ence is a little greater at the lower 
frequencies for a given voltage across 
the insulator. Fig. 3 shows the vari- 
ation of interference over the broad- 
cast band on several types of insula- 
tors. The curves are fairly flat and, 
accordingly, measurements made at 
a single frequency near the middle 
of the broadcast band are indicative 
of the characteristics over the entire 
band. 

It has been found that when poten- 
tial is first applied to an insulator 
the noise level may be somewhat 
higher than a level obtained after 
a few minutes under voltage. Noise 
ratio curves are shown in Fig. 4, the 
noise ratio being the ratio of the 
noise at any moment after potential 
is applied to the final steady state 
noise level. The curves for the vari- 
ous kinds of insulators are similar 
and show that a steady noise level is 
nearly always obtained after fifteen 
minutes and in certain cases within 
two or three minutes. In using the 
recommended circuit, certain precau- 
tions should be made to insure that 
the insulator has reached a steady 
state. 

To determine how humidity affects 
radio interference a group of five dif- 
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ferent insulators were run under vari- 
ous conditions. The noise levels at 
30 kv. are shown in Fig. 5 for the 
various insulators. These limited tests 
indicate that the lower the vapor pres- 
sure the greater will be the noise 
level. However, the variation due to 
humidity is so small compared to 
other factors that for practical pur- 
poses it may be neglected. 


Residual Charge on Insulaio:s 


When a porcelain insulator has 
been subjected to a high over-voltage 
for a short time or has been flashed 
over a residual positive charge re- 
mains on certain places which may 
alter the interference characteristics 
appreciably. The effect of the re- 
sidual charge upon various insulators 
is shown in Fig. 6. The solid curves 
were taken with ascending voltage 
without a “warm-up” period. The 
dotted curves were taken after the 
insulator was held for five minutes 
just under flashover and then flashed 
over once. 

Because of the effect of residual 
charge, radio tests on _ insulators 
should not be made immediately 
after flashover tests unless the charge 
is removed by wiping with a damp 
rag or stabilized by some other 
method. 

The ordinary transmission line has 
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thousands of similar insulators all 
operating in parallel. Each insulator 
has its own noise level and the net 
noise level of the line should not be 
much higher than that of the noisiest 
units. Each insulator is supplying 
noise to the line, but all the noise 
voltages are in parallel and there- 
fore the multiplicity of insulators will 
not in general cause noise on the 
line substantially higher than an in- 
dividual insulator. Fig. 7 shows the 
individual curves for five different 
insulators and the resultant curve ob- 
tained with all five units tested in 
parallel. As indicated in Fig. 7 the 
resultant curve approaches very 
closely the highest individual noise 
curve. 

Radio interference has long been 
associated with corona and it was 
thought that corona and radio inter- 
ference occurred simultaneously. 
With the advent of the new method 
for measuring radio noise, it has 
been found that radio interference 
and corona near the threshold of 
disturbance are not as closely allied 
as was formerly believed. The parent 
of both radio interference and 
corona is the ionization of the air in 
the regions of high electric stress. 
Radio interference is an electrical! 


manifestation of ionized air and is 
probably due to sudden changes in 
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Fig. 5—Impractical to consider humidity in noise level determinations 
These curves show numerous tests, all of which indicate that inter- 
ference reaches a steady state in something under fifteen minutes 
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Fig. 6—Effect of residual charge on noise level 
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Fig. 7—Insula‘or noise levels 
are not directly additive 





the electric field as a result of ioniza- 
tion. Corona is a visual manifestation 
of the ionized air and is produced by 
the recombination of positive ions 
and electrons to form neutral air 
molecules. While both phenomena 
are usually present when air is over- 
stressed, the intensity of the visual 
corona is not always an indication of 
the amount of radio interference. 

Fig. 8 shows the result of some 
comparative tests between radio in- 
terference and corona. The tests 
were carried out on three-unit strings 
of suspension insulators. The region 
of greatest overstress is at the base 
of the cap of the ground unit and 
the next region of overstress is at the 
pin of the line unit. In the first test 
cap corona just disappeared at 23 
kv. as the voltage was lowered. The 
noise level at this point was about 5 
microvolts. In the second test the 
cap corona point was about 50 kv. 
and the noise level was about 50 
microvolts. Thus, the radio inter- 
ference varied over a range of about 
ten times for presumably the same 
amount of visual corona. 

Further evidence that corona and 
radio interference may vary with re- 
spect to each other is furnished by 
photographs (not reproduced). Two 
series of pictures were made of the 
corona at the base of the cap of the 
ground unit of two different three- 
unit suspension strings. The noise 
levels were the same for both insula 
tor strings, but one string had visible 
corona at a level of 5 microvolts, 
while the other string didn’t have 
visible corona until the noise level 
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was approximately 45 microvolts. 

At least three personal factors in- 
fluence the determination of the 
corona starting voltage of an in- 
sulator. One is the distance of the 
observer from the insulator, a sec- 
ond is his threshold of vision and 
the third is his experience in observ- 
ing corona. Personal safety limits 
the closeness of approach to the in- 
sulator. The threshold of vision 
varies among irdividuals and differ- 
ent persons may obtain different 
corona points. Experience in ob- 
serving corona is also important. 
One must train his eyes not to wan- 
der in the dark and thereby lose 
sight of the very faint light as the 
corona point is approached. Fur- 
thermore, as the light becomes fainter 
one should look to one side of the 
corona spot as the fovea, the seat of 
direct vision in the eye, is not sensi- 
tive to the very weak light. 

The results of five persons observ- 
ing the same corona at different dis- 
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tances are given in Fig. 9. Each ob- 
server made three determinations of 
the corona point at each distance. 
There was a considerable range of 
starting voltage at each distance from 
the insulator, indicating differences 
in the threshold of vision and the 
experience of the observers. As might 
be expected, the greater the distance 
from the corona, the higher seemed 
the corona starting voltage. 

For each corona point observation 
the radio noise level was measured. 
The results are shown by the limit- 
ing curves also in Fig. 9. In the 
three unit string the noise levels 
ranged up to 10 microvolts for the 
corona points observed at 8 ft., while 
for the single unit they ranged up to 
25 or 30 microvolts. It is significant 
that the noise level of the single unit 
is from 24 to three times as great as 
that of the three-unit string, while 
the visual corona indicates that the 
generated radio interference is about 
the same. 
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Fig. 8—No exact relation between corona and noise level 
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is being used extensively as an in- 
dication of radio interference and 
the general opinion seems to be that 
if ene can see corona on an insulator 
it is unsatisfactory from the radio 
interference viewpoint. A convenient 
and reliable method is now available 
for the direct measurement of radio 
interference, and as it becomes more 
widely known it will probably re- 
place the indirect corona method. 

The investigation of the radio in- 
terference properties of high-voltage 
insulators by the E.E.J..NEMA- 
R.M.A. recommended method has led 
to the recognition of several factors, 
all of which are important in using 
the method. The “warm-up” period, 
the effect of residual charges, the ef- 
fect of atmospheric conditions, the 
effect of ascending and descending 
voltages and the variation of inter- 
ference over the broadcast band are 
all to be considered when using the 
circuit. 
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Fig. 9—Visible corona no measure of noise level—These are mean and limiting 
curves drawn from points established by observations made by different individuals 





Warns of Pipe Ahead 
of Excavating Machine 
[Continued from page 42] 


fraction of an inch there will not be 
a false signal. The anticipators have 
been used successfully on 344, Yr, 4 
and l-cu.yd machines, ranging from 
11 to 18 tons, using standard as well 
as special heavy-duty buckets for 
excavating rocky soil, heavy shale 
and solid rock. 

The back-hoe machine, with the 
anticipator attachment, lends itself 
well to excavating very close to the 
service mains and branches without 
damaging the service members. It 
can dig with tremendous steady force 
while depending upon the anticipator 
to act as the “feeler.” The antici- 
pator has been used on old and new 
clamshell type cranes and multiple- 
bucket ladder-type ditchers. The slow 
forward motion and yet rapid full- 
depth digging feature of the ditchers 
results in a steady increase of the 
anticipator signal, thereby permit- 
ting the operator to determine very 
accurately the position of the cross- 
pipes or cables. 


Gratifying Results 


During the six months develop- 
ment period of mechanization for 
duct line work the Public Service 
Electric & Gas Company kept very 
exact records of time and costs for 
machines, trenches, position, condi- 
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tion and material of all pipes and 
cables encountered. The results listed 
below for the six-month development 
period were accomplished while ex- 
perimenting with various types and 
makes of machines, tools and devices 
and while creating a mechanization 
crew and training new and existing 
construction forces to the mechanical 
methods. During this development 
and recording period 32,000 running 
feet of trench, large and small man- 
holes and test holes have been dug 
with the aid of the anticipators: 


1. One hundred per cent of the metallic 
pipes and cables, located by the “Antici- 
pators,” were undamaged for 20 per cent 
of the projects involved; 90 to 97 per cent 
were undamaged for the balance of the 
projects. The slightest damage to a service 
member is listed as “damaged,” such as a 
dent in the lead sheath of a cable, a 
break in its wood encasement, or a bend 
in a pipe. Many instances of recorded 
“damages” have been done by a pick while 
triming around the pipes. “Damages” 
occur after the operator has received the 
forewarning signal. Experience with the 
combination machine and anticipator re- 
duces the number of “damages” and using 
one trained ditch trimmer to follow each 
machine reduces the damage and expedites 
the follow-up work. On some jobs 20 per 
cent of the pipes were extremely rusty and 
to avoid breaking them, by pushing the 
earth, the anticipator was set for an 
“early” signal. 

2. All metallic pipes and cables closely 
approached were signaled by the antici- 
pators before they were uncovered. (It is 
estimated that the anticipators have located 
several thousand pipes and cables, to 
date.) 

3. Less damage occurred to service mem- 
bers by the machines equipped with antici- 
pators than occurred with pick and shovel 
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excavation, on directly comparable jobs. 

4. The materials of service members 
located by the “Anticipators” were steel, 
iron, copper, brass and lead pipes, whether 
painted, tarred, or rusty; also, wood-en- 
cased, lead-covered cables. The pipe sizes 
varied from 4 to 24 in. Pipes which 
are tarred, or cables which are wood-en- 
cased, generally do not give a signal until 
the bucket teeth touch, or nearly touch, 
the encasement, depending upon the “soil” 
dial setting. is can be improved by 
merely setting the “soil” dial for an earlier 
signal. The operator generally sets his 
“soil” dial for average conditions of soil 
and bare metallic pipes and cables. 

5. Ninety-three to 96 per cent of the 
required excavation was done by machines 
as the anticipators permitted the buckets 
to work much closer to the pipes and 
cables than would have been possible with- 
out the devices. 

6. The good-will established with the 
business houses, residents, local govern- 
ments and owners of the existing service 
systems has been an outstanding feature. 
This was due to less interference with 
water, gas and telephone services, less time 
for torn-up streets and less blocking of 
traffic. 

7. Mechanical excavation has progressed 
successfully with the “Anticipators” under 
adverse weather conditions, such as rain, 
sleet, snow and partially frozen ground. 
The signal device has worked very success- 
fully in trenches 50 per cent filled with 
rain water. 

8. The method is immune to interfer- 
ence from other electrical sources. 


Since the development period, 
exact records have not been kept; 
however, mechanization in conjunc- 
tion with the anticipators has ex- 
panded and improved considerably. 
It has been estimated that an addi- 
tional 108,000 ft. of trench and man- 
holes have been excavated since this 
development period. 
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Public Address System Adopted 
for Power Plant 


Voice orders heard above the hum of turbines and other equip- 


ment command instant attention and, being heard by more than 


one man, have more cogency than does telephone communication 


A. F. HARTUNG, Burns & McDonnell Engineering Company, Kansas City, Mo. 





QUICK AND UNHAMPERED communica- 
tion by means of a two-way public 
address system between controlling 
and controlled points in the Quin- 
daro station of the Board of Public 
Utilities at Kansas City, Kan., is 
proving its value as a plant operat- 
ing facility. The station consists of 
two power houses, No. 1, built a 
number of years ago, and the newer 
No. 2, erected in 1932 to house a 
10,000-kw. turbo-generator and to 
which an addition containing a 30,- 
000-kw. unit has recently been com- 
pleted. The two power houses are 
operated from a single control room 
situated in a new switch house built 
at the time of the recent plant addi- 
tion. The public address system— 
Western Electric, 300 watts—is the 
normal means of dispatching orders 
to the two turbine and boiler rooms 
from the control board, although a 
Selsyn signal and an intercommuni- 
cating telephone system are also 
available. 

The public address system con- 
sists of an amplifier and relay panel, 
a selector panel installed in the con- 
trol room and the speakers and 
microphones mounted in the control 
room and at the various boiler and 
turbine room stations. At present 
there are six stations in the two 
power plants, besides the control 
room, one at each of the turbines in 
plant No. 2 and one at each of the 
10,000-kw. turbines in plant No. 1 
and one in each of the boiler rooms. 
In plant No. 2 boiler room a speaker 
is installed in front of each of the 
three boiler control panels and all are 
operated together. In plant No. 1 
boiler room a single station consist- 
ing of two speakers serves the entire 
firing aisle. 

A small selector panel is installed 
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on the switchboard operator’s desk 
and contains selector switches which 
permit the operator to call any one 
or more stations as desired. This 
panel also contains a master switch 
which will permit the operator to 
speak to all stations simultaneously. 
This master switch feature is designed 
for use when emergencies arise and 
has already proved its value on one 
such occasion. On this panel are also 
installed two volume control switches, 
one for controlling the sound level 
of the incoming calls and the other 
for controlling the level of outgoing 
calls. A meter to indicate the level 
of outgoing calls is also provided on 
the selector panel. This meter per- 
mits the operator to set the volume 
control switch for outgoing calls to 
the correct value for his particular 
voice. 

Any of the outlying stations can 
call into the control room at any 


time. A push-to-talk switch is in- 
stalled in every microphone stand, as 
is also a small red indicating lamp. 
Microphone stands are of the clder 
telephone ype. As soon as the push- 
to-talk switch on any microphone is 
pressed it is possible to speak imme- 
diately to the control room. Pressing 
the button also lights all the red 
indicating lights in the other micro- 
phone stands, thus showing that the 
call system is in use. This does not, 
however, prevent another operator 
from calling into the control room in 
case of emergency. 

A red indicating light is also pro- 
vided on the selector panel for each 
microphone station. As soon as the 
push-to-talk switch on any outlying 
station is pressed it lights the cor- 
responding light on the selector 
panel, thereby indicating which sta- 
tion is calling. The messages are 
reproduced in the control room by 


Selector panel on operator’s desk—From this point the operator has two-way communi- 
cation with plant turbine or boiler rooms either singly or with any number simul- 
taneously. Note the meter on the keyboard for regulating the volume for outgoing calls 
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Three-way speaker covers turbo-generator operation zone 
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an 8-in. Jensen speaker mounted 
under the operator’s desk. 

In normal operation the switch- 
board operator the station 
that he wishes to call and immediate- 
ly begins to speak into his micro- 
phone. These messages are repro- 
duced by the selected speaker sta- 
tion. So that there will be no mis- 
understanding, all orders are re- 
peated and then acknowledged by the 
receiving station and all orders sent 
out of the control room are also re- 
produced by a small speaker installed 
in the assistant operating superin- 
tendent’s office. 


selects 


Details of Equipment 


The amplifying and relay equip- 
ment is installed in a two-panel in- 
closed steel rack installed on the 
main switchgear floor below the con- 
trol room. There are three amplifiers 
installed in the rack for outgoing 
calls, each having an output of 100 
watts on class A audio rating. The 
amplifier in the rack for the incom- 
ing calls to the control room has a 
rating of 20 watts. The capacity of 
these is sufficient to operate addi- 
tional stations in the future. 

All vacuum tubes used in the pub- 
lic address system are Western Elec- 
tric long-life type. Further to increase 
their life the filaments on the tubes 
are operated at half voltage until any 
of the push-to-talk switches are 
closed, which places full voltage on 
both filament and plate circuits. With 
such an arrangement a life of more 
than a year is expected from the 
tubes. A test meter and push button 
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is provided on each of the 100-watt 
outgoing amplifiers for checking the 
condition of the tubes. 

The power supply for the public 
address system is normally from the 
115-volt, single-phase lighting serv- 
ice. Power supply to the system ob- 
viously must be uninterrupted if the 
public address system is to be de- 
pended upon. A 2-kw. motor-gener- 
ator set was therefore installed to 
furnish a.c. power supply to the sys- 
tem if the regular source fails. The 
motor for the motor-generator set 
receives its power from the station 
battery. The transfer to the emer- 
gency source is automatic, as is also 
the transfer back to the normal sup- 
ply when that is restored. 

Considerable study was made to 
determine the best method of repro- 
ducing the speech at the various sta- 
tions, especially in the turbine rooms, 
in which the noise levels are high 
and which have tile walls. After 
numerous tests it was found that the 
best method in plant No. 2 turbine 
room was to install three 12-in. extra- 
heavy Jensen speakers on the gen- 
erator itself. These speakers are in- 
closed in a turret mounted on the 
generator and directed in three differ- 
ent directions to cover the zone of 
operation around the turbine. By in- 
stalling the speakers on the turbine 
speech sounds diminish at the same 
rate as turbine noises when moving 
away from the turbine, so that the 
relative levels of speech and noise 
remain unchanged. 

To aid further in intelligible re- 
production of speech, the system was 
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especially tuned to voice tones, with 
all frequencies below 450 cycles 
eliminated. Tests showed that the 


major part of the machine noises 
occur at frequencies below 450 cycles. 
Sound reproduced at the lower fre- 
quencies would therefore be largely 
wasted, because the ear becomes ac- 

| Continued on page 105) 





Amplifiers and emergency energy supply 


Calls outgoing from the control room are 
amplified in one or more of the three 100- 
watt amplifiers on the rack at the left. The 
other rack, with the blank front, holds the 
selective relaying equipment and the 20 
watt amplifier for calls incoming to the con 
trol room. At the left, on the floor, is the 
2-kw. motor-generator for sound system 
energy supply from the station storage bat- 


tery if the regular 110-volt auc. 
should fail. 


supply 





In the boiler room 


Speaker mounted on H-beam above attend- 
ant, who is about to speak into microphone 
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SALVAGE! 


Reclamation of materials and equipment provides opportunity for 


work to superannuated and disabled emptoyees, makes real jobs 


for self-respecting men who do not want to deteriorate in idleness 


As Told by THOMAS S. NICKELSON, Detroit Edison Company, to Frank R. Innes 
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SOME PEOPLE talk today in terms and 
words to indicate a belief that human 
values must ever be in opposition to 
property values, that if one is given 
consideration it must always be at 
the expense of the other. It is not 
intended here to try to prove the 
falsity of this belief by argument. 
Instead, the intention is to demon- 
strate its untruth by definite, con- 
crete evidence that human and prop- 
erty values are not mutually antago- 
nistic, but on the contrary are 
mutually helpful. The evidence comes 
from the materials and equipment 
salvage operations of the Detroit 
Edison Company. 

Every employer learns, if he re- 
mains one long enough, that his in- 
debtedness to his employees is not 
currently discharged by the payment 
of wages and salaries. By years of 
service the employee builds up a 
moral claim on his employer for 
consideration and help when ad- 
versity comes and when age slows the 
step. This moral claim is so strong 
and is so generally recognized that it 
is in a fair way to become a legal 
one; has already become so, as a 
matter of fact. The pension plans, 
the retirement allowances and the 
policies of compensation in connec- 
tion with illness and injury which 
are so common in American indus- 
try, as well as the social security law, 
are all recognitions of the employer's 
continuing debt to his employee. 

But does the payment of a pension 
or a retirement allowance, either 
large or small, constitute complete 
discharge of the debt to an old em- 
ployee? Is the generous or the 
grudging recognition of the em- 
ployer’s responsibility toward his 
employee in times of illness or in- 
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jury a sufficient recompense when it 
is only money, much or little? 
Many American business institutions, 
among them the Detroit Edison Com- 
pany, believe that money payments 
alone are not complete recompense 
for faithful service. 

Men deteriorate in idleness. The 
greatest tragedy of age, whether in 


comfort or not, is cessation of ac- 
tivity, withdrawal from the scenes 
and circumstances of work that here- 
tofore have been a part of living. 
The old man who does not last long 
after retirement is familiar proof 
that unaccustomed idleness is a too 
frequent precursor of the end. 
Neither is it good for a man, used to 
doing, to be idle during convales- 
cence from illness or during partial 
incapacitation, temporary or perma- 
nent, following upon injury. The 
brooding, querulous unhappiness of 
doing nothing, forced upon a once 
active man by injury, is also familiar 
to all. “Having” is not enough, 





Plenty of work for willing men—Bench reclamation of small items such as bolts, braces, 
sockets, clamps, racks and lightning arresters is done here by incapacitated employees, 
who return to useful service a surprising quantity of material that looks just about 


finished when it comes into the shop 


— 


ie 
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The noon hour 


whether in terms of mere subsistence, 
of comfort or of luxury; “doing” is 
the essential part of living, and man 
must die without it. 

Money payments to men incapaci- 
tated from their former jobs by age, 
injury or illness belong to the “hav- 
ing” aspect of life and alone are 
insufficient, no matter what they are. 
Realizing the inadequacy of just 
money as a recompense for incapaci- 
tated employees, the Detroit Edison 
Company is trying in the best way it 
can to give these men opportunity 
to keep on doing, to remain as actors 
in the scenes that years have made 
integral parts of their lives. And 
there is in the matter no flavor of 
charity nor of benevolence, con- 
sidering these words in their com- 
mon meanings as so hurtful to the 
self-respect of the recipient. The men 
who take advantage of the oppor- 
tunity offered them by the company 
do so in full assurance that their 
work is worth while and that their 
pay is honestly earned. 

The materials and equipment sal- 
vage work of the Detroit Edison 
Company, as is usual in electric utili- 
ties, falls into two divisions. One is 
the highly specialized work of re- 
building machinery and electrical 
equipment which is done by manu- 
facturers or in the company shops. 
Although the idea of furnishing work 
for older men is carried as far as is 
possible in this division of reclama- 
tion, the work requires such spe- 
cialized skill as to prevent complete 
application of the principle. Ex- 
clusive, then, of the men engaged in 
work outside the salvage shop, . the 
general salvage operations of the 
company employ 110 men, and it is 
with the work of these men that this 


$2 (866) 


discussion and presentation of evi- 
dence are concerned. 

The accompanying pictures and 
data give an idea of the scope and 
magnitude of the salvage work. The 
total dollar volume of close to a mil- 
lion shown in the table proves that 
salvage is of significant business pro- 
portions, not just something that 


Wire on way back or out 

Removed overhead line wire is brought in 
on trays, as shown in the lower picture. It is 
sorted from these to various other trays ac- 
cording to size, hardness and condition of 
braid. Very short lengths and badly twisted 
pieces are sorted out for removing the insu- 
lation by burning in the furnace, before 
selling as scrap copper. The better pieces 
go on to the wire shop (upper picture), 
where hard, solid and stranded copper wire, 
bare and weatherproof, and stranded alu- 
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somebody thought of as an excuse 
for being good to incapacitated em- 
ployees. The variety of operations 
and the opportunities they afford for 
utilization of skill and experience 
acquired in former jobs are so many 
that almost any man might find work 
with tools and materials familiar to 
him. The man who handled wire can 


minum wire are sleeve spliced with sleeves 
developed by the Detroit Edison Company, 
using a Kearney machine. Soft bare and 
weatherproof wire is electrically butt 
welded. Weatherproofing in bad shape is 
removed by a stripping machine. Bare wire 
is sent back to the mill for reweatherproof- 
ing as needed. Bare soft butt welded wire 
may also be sent back for redrawing. Sal- 
vaged wire is also made into ties, ground 
rod pigtails and transformer leads. 
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still handle wire, his pliers still in 
his hand. The machinist still feels 
his skill in the repair and recondi- 
tioning of tools and machines. In- 
genuity and ability to size up a prob- 
lem and to decide how to solve it are 
still in demand from the man who 
cannot now swing his former job and 
who takes on one in salvage. 


Older Employees Used 


Of the 110 men employed in 
salvage, 45 are incapacitated from 
their previous work by age, injury or 
illness. More men in this class will 
displace the younger and more able 
bodied as occasion requires. There 
is no reason why practically all of 
the salvage work may not be done 
by these men. The work is not often 
urgent, nor does it often make de- 
mands upon endurance or main 
strength. If a man feels he wants to 
knock off for a smoke or to sit down 
and rest a while he knows he can do 
so without having to dodge the eagle 
eye of a foreman whose job depends 
on production. But that freedom 
from close supervision does not 
make much, if any, difference in the 
volume of work done; men who are 
used to working keep on working, 
the loafer was a loafer before he got 
a salvage job. 

It may not be assumed, from what 
is said in this article, that the salvage 







Once turbine room of Delray No. 2—Removed equipment and 
material is stored here until sold, reused by company or junked 


Back into stock—Reclaimed items are packed in standard 
packages, labeled with description, quantity and stock number 
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Salvage Volume—Detroit Edison 


Company 
Twelve Months (Sept., '37, through Aug., ‘38) 
Item Value 
Material salvaged for company's use. $763,754.00 
SUN OUND vv acasdnccaeeesiccosacessss 129,618.00 
Material and equipment sold......... 29,825.00 
$923, 197.00 
Detail of Certain Important Items 
Item Quantity Value 
Overhead lines items salvaged: 
MN ns eg ohh 10,089 $72,179.11 
Sos vadaeaweds wees 192,202 12,998.10 
BOE os ie udannaw in 16,685 3,525.30 
SE a.ceacdunenasnnces 66,801 9,677.47 
NY race Sascssdens 26,013 6,461.24 
Connectors. ..........:. 37,922 6,441.90 
Mo dak ncwd ¥escneses 13,016 15,988.17 
Pcs cseidecss 124,724 27,857.05 
Rei 24,500 1,919.80 
ee eee 27 682 2,396.91 
GE dats cok etuase oan 6,516 4,610.87 
WN fos okocusacs bs deans 2,112.36 
Wire salvaged, Ib.......... 1,508,093 245,652.34 
Overhead lines tools sal- 
MW eta eaRiatccwece | csdue nes 31,657.18 
Street lighting items salvaged: 
Transformers ........... 420 10,592.31 
WY iti dt cititesccbcee ; 649 9,166.72 
ONE cWawocncuss oi 5,218 4,201.34 
Poles salvaged ............ 821 8,831.46 
Lag heels made.......... 10,377 7,782.95 
Crossarms salvaged 8,811 6.689.38 
Blocks (spacing, heel, etc.) 
WU bccscessuss ee 65,317 5,121.53 
Line transformers: 
Repaired a ‘ aie 7,310 *731,000.00 
New coils installed..... 609 *60,900.00 
Three phase converted 
to single phase and 
wye-delta four-wire 218 *26,160.00 


* Estimated values. 


department is in any sense a hospital 
for the incapacitated or a home for 
the aged. In spite of crippling dis- 
abilities (injuries, hernia, arthritis, 
heart trouble, etc.) and of the weight 
of years (the average age of the 
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older men is well above 60; one man 


is past 71) the volume and the 
quality of work done will compare 
well with the salvage operations of 
any other utility. Also, no man is 
offered a job in salvage under any 
stated or implied condition of “or 
else.” These men are working be- 
cause they want to work, because 
they want the money they earn, be- 
cause they want to hold on to life, 
not degenerate mentally and phys- 
ically in idleness. Not all of the 
superannuated and disabled men in 
the company are employed in sal- 
vage. It is the general practise of 
the company so far as is possible to 
keep men in their own departments 
in surroundings and among fellow 
workers familiar to them. But when 
this cannot be done, a job in salvage 
is offered as an alternative to sitting 
at home in idleness and as a way to 
add a welcome increase to retirement 
or incapacitation allowance. 

There is a fitness about salvage 
work being done by older and by 
otherwise incapacitated men. These 
men know, by virtue of their own 
feelings and experiences, that much 
value remains in the materials and 
things that come, broken, worn, 
frayed and battered, into their hands. 
They know that they, themselves, are 
far from finished, and through that 
[Continued on page 105] 


Good men at work on good material—In foreground a load of 
salvaged wire from which leads and ties are made 


Sorting for salvage—Miscellaneous small items, mostly line hard- 
ware are received and sorted, then stored awaiting reclamation 
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STEEL PLANT AND UTILITY 






B. M. JONES, Division Engineer of System Planning, Duquesne Light Company, Pittsburgh, Pa. 





AFTER exhaustive study of its pro- 
gram for development in the Pitts- 
burgh area the Carnegie-IIlinois Steel 
Corporation decided to buy 60-cycle 
power from the Duquesne Light Com- 
pany for recent steps in that develop- 
ment rather than to produce all the 
necessary new power in its own gen- 
erating stations. The contract, provid- 
ing for 30,000 kw. in firm power, for 
additional blocks up to a total of 
65,000 kw. under certain conditions 
and for the taking of dump power by 
the utility, covers supply of energy 
for the Irvin and Edgar Thomson 
works of the corporation. At the 
former works are a new 80-in. con- 
tinuous hot strip mill, an 84-in. three- 
stand cold reduction mill, a 42-in. 
five-stand cold reduction mill and a 


Diagram of direct tie substation 
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54-in. reversing mill. At the Edgar 
Thomson works is a new 44-in. uni- 
versal slabbing. mill. 

A feature of the interconnection is 
that it is a direct tie, without trans- 
formation, between the 66-kv. systems 
of the utility and the customer. The 
substation is of very simple design, 
as appears in the accompanying illus- 
trations. It is supplied by two three- 
phase, No. 4/0, 66-kv., 60-cycle, 
45,000-kva. transmission lines which 
terminate on the interconnection sub- 
station bus through oil circuit break- 
ers, the station thereby being looped 
into the transmission system of Du- 
quesne Light. Provision is made for 
two additional 45,000-kva. incoming 
lines. The C-I Steel Corporation’s 
two outgoing 66-kv. lines are rated at 
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40,000 kva. each and are of 300,000 
circ.mil copper. All lines terminate 
on the substation structure, with nine 
insulators at a point 105 ft. above 
ground and dry-type arresters in- 
stalled at each dead end on each line. 

Westinghouse G—2 600-amp. 115- 
kv. oil circuit breakers, equipped 
with Deion grids and adequate relay 
protection, are used on each Du- 
quesne Light incoming line, with 
Westinghouse 73-kv. type LV arrest- 
ers on each dead end, and the cus- 
tomer uses General Electric 1,200- 
amp. 115-kw., FHKO-339 breakers on 
each outgoing 66-kv. line, with Gen- 
eral Electric 69-kv. Thyrite arresters 
on each dead end. The 1,200-amp. 
disconnects and breakers in the steel 
corporation section of the substation 
were selected to be duplicates of sim- 
ilar equipment in its other substa- 
tions. The four line circuit breakers 
are provided with automatic reclosing 
facilities, and in addition supervision 
and control of these breakers is car- 
ried on by telephone cable to the sys- 
tem operator’s office of the steel cor- 
poration, in the upper Duquesne 
Steel works. Complete supervision, 
indication and control of the four 
breakers is therefore in the hands of 
the steel corporation’s system oper- 
ator, with, of course, jurisdiction per- 
taining to the Duquesne Light break- 
ers reposing in the Duquesne Light’s 
system operator. 

A control house 18 ft.x 29 ft. is 
located in the substation yard, which 
contains all meters and relays, on 
separate panels, and the 132-volt con- 
trol battery, together with the termini 
of the pilot wire relay cables and su- 
pervisory control cables. An illustra- 
tion shows the meter and relay panels 
of Duquesne Light, and relatively 
similar equipment is used by the cus- 
tomer. 
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INTERCONNECTED AT 66 KV. 


Utility-industrial interconnection in terms of a major system on each side results from tie of lines of 


Carnegie-Illinois Steel Corporation and of Duquesne Light Company — Contract provides for delivery 


of firm power by utility and also for the absorption of excess power available from steel mill plants 








Close-up of substation 





There is a grill or fence about 8 ft. 
high running through the middle of 
the second floor of the substation, as 
can be seen in the pictures, to provide 
safe working conditions to each com- 
pany’s employees from the other com- 
pany’s adjacent live equipment. 

The substation is installed on prop- 
erty of the Union Railroad Company. 
It occupies ground space of 138 ft. x 
241 ft., including the control house, 
and provision for four more line 
breakers, two on each side. Complete 
access to the substation is available 
to both companies, with the exception 
of the control house, and here each 
company has its own meter and con- 
trol room under separate lock. 

Passing within } mile of the inter- 
connection substation are four 45,- 
000-kva., 66-kv. Duquesne Light 
lines, one of which is cut and looped 
into the interconnection substation, 
thus providing two 45,000-kva. lines 
for service to the steel corporation. 


Provision has been made for ulti- 
mately providing two more 45,000- 
kva. incoming lines by cutting and 
looping another line into the inter- 
connection substation, and the line 
towers and substation structure have 
been laid out to accommodate these 
two lines at minimum expense. 

The Carnegie-Illinois circuits form 
a loop system, one side of which ex- 
tends from the substation to the 
Edgar Thomson Works and then con- 
tinues from this point to the Irvin 
Works. The loop is closed by con- 
tinuing this line from the Irvin 
Works back to the interconnection 
substation. Provision has been made 
for tying other works in the district 
into this loop and for possible addi- 
tional circuits. 

The two 40,000-kva., 60-cycle lines 
are carried on double-circuit steel 
towers using five insulators in a 
string, with twin strings of ten units 
on river crossing towers. In addition, 
blow-out tubes are used on the strings 
on the river crossing towers. 

An item of unusual interest in this 
transmission system is the large 60- 


[Continued on page 104] 





Substation is of simple design 


Note the wire fence running through on the 
upper level of the structure. This barrier 
for protection of workmen against energized 
equipment on one or the other side divides 
the substation into Duquesne Light owner- 
ship, right, and steel corporation on the left. 
At the left is a 310-ft. river crossing tower 
which carries the two steel corporation 
66-kv. lines from the substation. The other 
tower is unrelated, carrying circuits of the 
corporation's 25-cycle system. 





Relay and meter panels of Duquesne Light in control house 
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Editorials 


S. B. WILLIAMS, Editor 





Tennessee Goes to 
School of Experience 


THE LOss to public operation of the state of Tennessee 
was a major blow to private utilities, but the experiences 
that come out of it may in the long run prove to be a 
blessing. The people of Tennessee were lured by cheap 
power. Now they have it in part of the state and expect 
before long to have it throughout the state. But with it 
has come the realization that it isn’t the same service. In 
other words, they are learning that you get about what 
you pay for, and in cases of extreme cheapness you don’t 
always get that. 

Private utilities paid several millions of taxes. The 
counties where TVA property is located have lost much of 
their income. The people are now beginning to learn 
that the rates of private utilities covered more than 
service. 

The people of Tennessee are also beginning to ask 
who is going to make up the donations to charitable 
organizations, to civic groups, etc., which the power 
companies formerly gave. In many a way is the public 
learning of the generosity of the power companies and 
the things they did to build the community financially, 
economically and socially. 

And, next, the people will learn the difference in 
service, in the attitude of employees, in the desire to be 
helpful. When the rates are low you can give just about 
so much, and that will be the situation in Tennessee. 

How can the lessons be brought home to the public 
elsewhere? Cannot the charge for electric service some- 
how be broken down into its component parts? From 
time to time it has been suggested in these columns that 
perhaps a separation might be made between service and 
taxes. It might also be possible to segregate occasionally 
some of the other items that load down the cost of service. 
It is realized that this involves an almost impossible feat 
in accounting and it is possible that it cannot be done. 
Nevertheless, it should be worth a try, for if it is possible 
to make such a breakdown, it might be a very effective 
way of silencing the rate critics. 
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Public Ownership 
Loses Two Able Leaders 


WITHIN the past week or two public ownership has lost 
two of its most able men, Thomas A. Panter, electrical 
engineer, Bureau of Water, Power and Light of Los 
Angeles, and J. D. Ross, Bonneville Administrator. Few 
men have done more to advance municipal ownership in 
this country constructively. Contrary to the experience 
in so many cities with municipal ownership, in Los 
Angeles and Seattle, where these men operated, the public 
property was run with full intent to serve well the cus- 
tomers and the community. 

It is seldom that a municipal property makes any 
contribution to the advancement of the art, being content 
as a rule, because of its political character, to operate as it 
has always operated. In Los Angeles and Seattle, however, 
the municipal organizations were constantly being 
encouraged to seek out and, if necessary, initiate better 
and more effective practices. In both places progressive 
methods of load building based upon market knowledge 
were employed, which also is unusual with municipal 
undertakings. 

While it was not possible always to agree with the 
elements of utility philosophy expressed by these men, 
they had to be respected by the private utilities as 
opponents worthy of the best defense. They have both 
been makers of electrical industry history. 


Fluorescent Lighting a Supplement, 
Not a Competitor 


UNTIL very recently the utilities had, for most practical 
lighting purposes, only one light source with which to 
meet the varied lighting requirements of their customers. 
This source was their mainstay throughout more than a 
quarter of a century of lighting progress, and it will 
continue to be their mainstay, surely for a goodly 
number of years to come. 

It was inevitable, in a field backed by so much dis- 
tinguished research, that one day we should have new 
light sources which would supplement the incandescent 
filament lamp. The fluorescent lamp is the newest, and 
perhaps the most generally applicable, of these supple- 
ments, and as a supplement it should be regarded. 

We need to develop a point of view in the industry 
that will enable us to make the most of the new choices 
that are at our disposal. We are not going to make sound 
progress if we recommend incandescent filament lighting 
when analysis would indicate that fluorescent lighting is 
best, nor if we recommend fluorescent lighting in every 
case where we find a customer willing to experiment. 
After all, what is best for the customer is best for the 
industry that serves him, and this means that the lighting 
salesman of today must analyze each job to determine 
the economics of one type of lighting compared with 
another. 


We know that fluorescent lamps have a number of 
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particular advantages over filament. lamps, notable 
among which is their ability to produce cool foot-candles 
of daylight quality. This characteristic alone is a factor 
of great importance to the utility, for it enables it to 
bring to customers, who have been stymied because of the 
high cost of wiring, the improved lighting so long desired. 
Any one who has studied the effect of improved illumina- 
tion on load knows that when a customer substitutes good 
lighting for poor lighting he increases his hours of use 
markedly. 

The fluorescent lamp is a real ally of the air condi- 
tioner. Its high efficiency makes it almost ideal for use 
in both old and new interiors where air conditioning is 
being considered. It is an unfortunate fact that filament 
lamps generate a considerable amount of heat which 
becomes a load on the coc!ing system. This inherent 
difference between air conditioning and light conditionirg 
has impeded the progress of both, for the average busi- 
ness man feels he has to cut some place and he frequently 
winds up dissatisfied. Being a cool source, the fluorescent 
lamp offers an answer to this problem. Its value, too, in 
those interiors where the air conditioning 1s already 
installed and operating to capacity is readily apparent. 

The fluorescent lamp has ‘its limitations which 
exclude it from many important fields. There are, how- 
ever, numerous instances where the advantages of 
fluorescent lighting are so desirable that the present 
limitations, with respect to initial installation expense, are 
washed out. Today the public is paying about a million 
dollars a month to get fluorescent lighting, and it is up 
to all concerned to see that this new light source is 
properly recommended and properly used. 


The No. 1 Fire Hazard 


HIMNEYS, defective heaters and cigarettes have 

given way to electricity as the No. 1 fire hazard. In 
the October N.F.P.A. quarterly the annual compilation 
of fires shows the loss from fires of electrical origin— 
defective wiring and appliances and motors—to outrun 
all others. In numbers of fires, those of electrical origin 
stood third, being smaller than careless smoking, which 
was first, and chimneys. 

The data cover twelve states and therefore are not 
complete. These states, however, were chosen by the 
author, D. E. Nolting of the N.F.P.A. Department of 
Fire Record, because they contained the most complete 
classification. The data are believed to be fully indica- 
tive of the relative cause of fires. 

Out of a total of 270 millions fire loss reported 
from the twelve states, 90 million of which was from 
fires of unknown origin, 29.3 million was electrical in 
origin. This figure divides into 23.5 million from de- 
fective wiring and 5.8 million from appliances and 
motors, 

In other words, some 16.3 per cent of the 1937 
fire loss was caused by electrical fires. 

How much of the fires of unknown origin was 
electrical, of course, will never be known. It might be 
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noted, however, that records kept for several years 
by the New York Board of Fire Underwriters revealed 
that a large percentage of fires of unknown origin 
occurred in buildings that were on bulletin as having 
defective wiring. 

The twelve states have a population of 35 million. 
On that basis, and giving some consideration to fires of 
unknown origin, it is obvious that the 1937 fire loss 
in the United States from electrical causes exceeded one 
hundred million dollars. 

This figure is eloquent in its plea for reinspection. 
The industry can render a great service to the public by 
co-operating to secure reinspection—and at the same 
time help itself. 

Reinspection will provide work for wiremen, sales 
for manufacturers and wholesalers and better con- 
sumption of energy for utilities. A building burned 
down is a lost current customer. 


Our New Dress 


FOR THE past six months one of America’s best graphic 
designers has been studying the typography of ELEcTRI- 
cAL WORLD in order to create a design that was in har- 
mony with its purpose, to speed up readership, to make 
reading pleasanter. We present the results with this issue. 

It will be noticed that structurally the magazine is 
not altered. The order has been maintained. The char- 
acter of material, the departments—all are as they were. 
Just the vehicle for delivering the product has been 
changed in appearance. 

Many standard products have been redesigned solely 
for appearance. Stores with the same stock are being 
modernized. It is a new age that, in spite of all its 
complications, is nevertheless simple in taste. Life is 
faster today, there is less time to do our business. If we 
are to accomplish as much or more, we must speed up our 
operations. We must streamline what we do. And that is 
modern design. 

This new streamlined design for ELECTRICAL WORLD 
has, through shorter lines, better use of contrast and type 
color, better use of illustrations, greater margins and 
more white space, made reading easier and faster. Nor 
has everything been sacrificed to utility, for, like all good 
streamline design, its simplicity and balance give it dis- 
tinction and beauty. 

For those who might be interested in type elements, 
we have continued Old Style for body text with Modern 
for display, using Bodoni book, Bodoni italic, Karnak, 
Memphis and Vogue. A few years ago the use of so many 
faces would have been considered very bad design. But 
a few years ago the girls all wore a single color treatment 
in their new spring outfits. Today, however, designers of 
clothing have achieved a freshness through change of 
pace, and withal there is a pleasing harmony. Graphic 
design has likewise found it necessary to have a change 
of pace, and through the judicious use of different type 
faces with color balance achieves harmony. 


* 
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PRESIDENT TAFT once said that the 
way to keep a secret really confiden- 
tial was to put it in a White House 
message to Congress—it would be 
abundantly printed, but no one would 
read it. More accurately, it might be 
said today that the way to bury an 
interesting fact is to put it in a gov- 
ernment bureau report. Especially as 
even the newspaper men supposed to 
digest such masses of details for the 
benefit of their readers are so busy 
that they too often rely on the 
“stories” written about the reports 
by the press agents of the bureaus 
in question. 

But a constituent of Senator 
George W. Norris comes forward who 
has actually read and studied the re- 
port of the Tennessee Valley Author- 
ity for the year ended June 30, 1938 
This constituent of the head of the 
public power bloc in the Senate is 
W. R. McGeachin, contract manager 
for the Iowa-Nebraska Light & Power 
Company, so perhaps one might be 
justified in suspecting that he does 
not see eye to eye with Senator Nor- 
ris on the question of public owner- 
ship in the electric business. One 
might even suspect that this “Believe 
It or Not” instance of a gentleman 
who actually read a government re- 
port does not display the cold, judi- 
cial impartiality which the case mer- 
its. But be that as it may, his figures 
and his deductions are of sufficient 
importance to the entire electric in- 
dustry—and for that matter to every 
one who pays taxes—to justify a lit- 
tle checking to see if his deductions 
are not accurate. 

In addition to analyzing the report 
with reference to power production 
Mr. McGeachin has gone into the 
other activities of TVA, such as navi- 
gation, flood control, fertilizer pro- 
duction, development activities, etc.. 
and finds that they show an operating 
loss for the year of $4,700,000— 
after crediting the TVA with the fer- 
tilizer sold. 

“The investment in TVA facilities 
other than power,” says Mr. Mc- 
Geachin, “amounts to $168,000.000, 
which at 4 per cent interest cost the 
taxpayers of the country $6,720,000. 
This means that the cost to the tax- 
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A Norris Constituent Looks at TVA 


By CARTER FIELD 


This noted journalist gives his personal 

comments and interpretations on _ cur- 

rent happenings affecting the electrical 

industry. His background and his loca- 

tion at Washington make his thoughts 

informative and interesting even though 
all may not agree with him 





payers of the activities of the TVA 
other than power was $11,420,000. 
The loss according to my analysis 
for power production amounts to 
$10,793,000, making a total annual 
cost to the public of $22,213,000. 
This is approximately what it takes 
to run the entire Nebraska state gov- 
ernment for one year.” 

Here is Mr. McGeachin’s table of 
fizures, taken from Exhibit IV of the 
TVA report: 


Revenue 
Power sales 


Municipalities ; $545,690.12 
Electric utilities .. 196,767.48 
Eee ee 918,565.20 
Rural (retail) 154,154.56 
Interdepartmental sales ......... 490,699.49 
Other revenues .................... 49 394. 78 


FORA TOVERINS qo 5 cics cs scccccecess $2,355,271.63 


Expenses 

PMID ni o.soncccesesas $899,799.99 
Maintenance 221,532.32 
Payment to states (Note pi. 93,246.69 
Depreciation (Note 2)............. 1 ,048,216.52 
Miscelianeous Ss : 16,775.92 

Allocated portions of common ex- 
pense, Schedule 385,871.84 
Total expenses $2,665 ,443.28 
Deficit, not including interest...... 310,171.65 
“The total TVA investment.” Mr. 
McGeachin points out here, “consists 


of $191.066.270 appropriated by 
Congress since June 30, 1933, and 
$132,792.294.03 cost of Wilson Dam, 
steam plant, etc., turned over to TVA 
by the War Department. Total $323,- 






858,564.03. The cost of property 
allocated to TVA power develop- 


ments is approximately $155,000,- 
000.” 


Fixed charges (less TVA deprecia- 
tion item) selngae ane salman eeeeneye 


$10,483,536.79 
TEE on ss cas anecwieee seas 


$10,793,708.44 


“If the yardstick is to be fair,” 
Mr. McGeachin points out at this 
point, “fixed charges should be ap- 
proximately 74 per cent (interest 4 
per cent, depreciation 2 per cent and 
taxes and insurance 14 per cent) 
which figures are used in this state- 
ment.” 


And to this tabulation he appends 
the following notes: 


1. The TVA pretends to pay taxes. If a 
private utility owned the TVA it would 
be taxed approximately $1,500,000 per 
year. The TVA carries no insurance. 

2. The depreciation charge of $1,048,216 
is obviously too low, 0.67 per cent of the 
investment of $155,000,000. If an adequate 
depreciation (2 per cent) on the actual 
power investment were used, this charge 
would be $3,100,000. 

3. Interest is casually mentioned on page 
14 as follows: “The authority has incurred 
no interest expense, hence has recorded’ 
none on its books.” 

4. The certified public accountants’ state- 
ment which accompanied the TVA report 
contained the following with reference to. 
the allocation of investment for navigation, 
flood control and electric power: “We ex- 
press no opinion respecting such alloca- 
tion of property investment and of com- 
mon expenses.” 

5. $874,618.95 has been spent by TVA 
under the heading “Information Office” 
(propaganda). Only 5.1 per cent of this is 
charged to electric power. (Schedule G.) 

6. $217,892.01 has been spent hy the 
TVA under the heading of “Washington 
Office.” Probably lobbying for additional 
funds. (See Schedule G.) 


Mr. McGeachin’s statement of TVA 
earnings for the years ended June 30, 
1935-36-37-38 is given in the accom- 
panying table. 





TVA Earnings Statements for Years Ended 
June 30, 1935, 1936, 1937 and 1938 


1935 1936 1937 1938 Total 
Power investment (Note 1)  $75,000,000.00 $100,000,000.00 $145,000,000.00 $155.090,000.00 $155,000,000.00 
Operating revenue ....... 563,469.17 1,170, 505.13 1 ,654,025.42 2,355,271 .63 5, 743,271.33 
Operating expenses ...... 383,398.77 540, 223.85 939,404.24 2,665,443.28 4, ‘528, 470.14 
Operating net income.... 180,070.40 630, 281.28 714,621.18 —310, 171.65 | 214, ‘801.21 
Fixed ee sa keceeanen 4,225,000.00 7,500, 000.00 10,875,000.00 10,483,536.79 33 ‘083, 536.79 
Spi eerie ey 4 044. 929.60 6,869, 718.72 10, 160,378.82 10,793,708.44 31 ‘868,735.58 
Note I—The total TVA investment consists of be approximately 7!/. per cent, (interest, 4 per 


$191,066,270.00 appropriated by Congress since 
June 30, 1933, and $132,792.294 03 cost of Wilson 
Dam, steam plant, etc., turned over to TVA by 
the War Department, Total $323.858,564.03. The 
cost of property allocated to TVA power de- 
velopments is approximately $155,000,000.00. If 
the yardstick is to be fair, fixed charges should 
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cent, depreciation 2 per cent, taxes and insur- 
ance |!/, per cent), which figures are used in 
this statement. 


Note 2—All figures used in these statements are 
from published TVA reports, except investment 
and fixed charges. 
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EWS OF THE WEER 


New Sales Market 
Approach Seen Way 
to Higher Revenue 


Chairman Dexter tells Edison Electric Institute sales meeting in 


Chicago that low-use customer business can be made profitable — 


See unprecedented load-building opportunity 


GREATLY INCREASED revenues for the 
public utility industry can be inaugu- 
rated at once through new approaches 
to the tremendous market potential 
represented by the low-use, currently 
unprofitable customer, Harris E. Dex- 
ter, general chairman, told 200 mem- 
bers of the Edison Electric Institute 
sales committee this week at the an- 
nual conference held at the Edgewater 
Beach Hotel, Chicago. 

To management and sales executives 
responsible for producing gross and 
net earnings and now selling new resi- 
dential kilowatt-hours for 144 cents, 
Mr. Dexter spotlighted the unprece- 


dented opportunity for load-building in 
the low-use brackets which could 
double the gross receipts in this classi- 
fication per kilowatt-hour. 

Referring to experience of his own 
Central Hudson Gas & Electric Corp., 
Poughkeepsie, N. Y., Mr. Dexter said 
this company collects 180,000 nickels 
per month from customers who are 
buying components for modern electric 
kitchens. Forty-two per cent of the ap- 
pliance sales in 1938 were paid for by 
customers dropping two or three nickels 
a day in a slot. Customers are buying 
small water heaters and refrigerators 
on this plan only, the speaker cau- 


SALES CONFERENCE—Utility sales executives gathered in Chicago this week for the annual E.E.|, meeting. L. to r.—R. Freeman Barnes, 
General Electric; O. Rodney Doerr, Pacific Gas & Electric; Edward D. Stryker, General Electric, and C. C. Curtis, Savannah Electric Co.; 
Davis M. DeBard, Stone & Webster Service Corp.; and Charles E. Michel, Union Electric Co. of Missouri. 
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tioned, after the customer’s needs were 
analyzed, his capacity to pay measured 
and appliances to fit his needs and 
income had been conceived, designed 
and produced. 

A similar objective analysis of to- 
day’s electric range would result in 
radical departures in design and in 
wider opportunities for profits for man- 
ufacturers as well as utilities, Mr. Dex- 
ter predicted. 

Charles. W. Kellogg, president of 
Edison Electric Institute, sounded a 
similar note in reminding utility sales 
executives of their joint responsibility 
with engineers for investment efficiency. 
To further the financial good health of 
our utility organizations, sales people 
will co-ordinate their efforts with ex- 
isting facilities, Mr. Kellogg stated. 

With the goals of utility selling effort 
thus summarized, Max Fisher, assistant 
secretary Metropolitan Life Insurance 
Co., outlined ways and means of organ- 
izing the selling effort. The general 
opening session was concluded by a 
summary of today’s problems and op- 
portunities in the rural market by 
Grover C. Neff, president Wisconsin 
Power & Light Co. 
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At the second general session, held 
Wednesday morning, Mrs. Mary Gillies 
of McCalls Magazine, again drew at- 
tention to the valuable contributions 
which could be made by utilities and 
manufacturers through a better knowl- 
edge of the modern home-makers’ re- 
quirements. An analysis of the possi- 
bilities of increasing dealers’ sales, 
predicated upon the tendency of utili- 
ties to turn more sales over to dealers, 
was presented by Kenneth Dameron of 
Ohio State. 

J. M. Follin, Federal Home Building 
Service, speaking of the home market 
of tomorrow, pointed to the great sig- 
nificance of recent trends toward the 
lower-priced homes sold to and occu- 
pied by the masses of people of mod- 
erate means. Carl M. Snyder, General 
Electric Co., spoke on “A New Stand- 
ard of Electrical Living.” 

At the general sessions, Thursday, 
J. R. Pershall, advertising and mer- 
chandise sales manager of Public Serv- 
ice of Northern Illinois, stressed the 
natural alliance between selling and 
advertising and demonstrated the bene- 
fits which arise from their development 
along complementary lines. Dr. Albert 
G. Young of Corey Hill Hospital, 
Brookline, Mass., showed how air con- 
ditioning in operating rooms and pa- 
tients’ quarters had practically wiped 
out cases of post-operative pneumonia. 

Pointing out that the sales job faced 
by Consolidated Edison may be differ- 
ent from that faced by other utilities, 
Ephraim F. Jeffe, vice-president, de- 
scribed the conception of package sales 
at reduced prices and summarized re- 
sults of sales campaigns. 

At the Thursday afternoon general 
session Harold Dinkins, Ebasco Serv- 
ices, gave a diary presentation of the 
general commercial _ situation to 
illustrate the unsold market still exist- 
ing with respect to the commercial cus- 





ing speeches. 





LOAD BUILDING—Harris E. Dexter, sales 
committee chairman (left), with E. H. Stahl, 
Pacific Gas & Electric 


tomer. Henry J. Morton, Detroit Edi- 
son and recently roving consultant on 
wiring to utility companies, summar- 
ized the problems met with respect to 
inspection bodies, organized labor, etc., 
in connection with new wiring stand- 
ards; V. M. F. Tallman of the Tenney 
Organization presented a non-technical 
report upon the scope and direction of 
Diesel competition based upon recent 
developments in the Diesel field. 


Position of Utilities 


At the formal luncheon, Wednesday, 
Bernard F. Weadock, vice-president and 
managing director Edison Electric 
Institute, evaluated the position today 
of the public utility industry in the 
national scene. 

Mr. Weadock sounded a new note of 
courage in pointing to the difficulties 
of the industry when it first began to 
operate and the waning political sup- 
port of punitive legislation and the 
waning public interest in _ political 
criticism of the public utility business. 


AFTER MORE SALES—More profitable load is being sought in sales drives of utilities this year as indicated by the Chicago sales meet- 
L. to r.—M. N. Waterman, Central Hudson Gas & Electric; Oscar P. Cleaver, Westinghouse Lamp Division, and D. C. 





In addition to the general sessions, 
Tuesday afternoon was devoted to a 
Better Light-Better Sight session and 
Wednesday to the Modern Kitchen 
Bureau, the latter presided over by 
George Whitwell, vice-president Phila- 
delphia Electric Co. 

R. C. McFadden, Southern California 
Edison, presented results of kitchen 
load-building procedures in Los An- 
geles, and J. R. Poteat, General Elec. 
tric, spoke on electric ranges and R. M. 
Oliver, Westinghouse, on roasters. 

Fluorescent lighting, school lighting 
and decorative lighting were subjects 
of the Better Light-Better Sight con- 
ference, with John Mueller of West 
Penn Power summarizing the problems 
and possibilities of fluorescent lighting 
to utilities. V. E. Dioner, superintendent 
of schools, Fremont, Ohio, showed the 
contributions to good scholarship of 
good lighting, and Harry V. Anderson, 
editor of Interior Design and Decora- 
tion, spoke on the possibilities of deco- 
rating through the broader use of light- 
ing. 

All sales committees held prelimi- 
nary meetings on Monday and a din- 
ner of the general sales committee 
was held that evening. 

Friday was devoted to closed ses- 
sions on power sales. 

Mr. Dexter appointed J. E. North, 
manager of domestic sales of Cleve- 
land Electric Illuminating Co., as new 
chairman of the Better Light-Better 
Sight Bureeu, committee, to succeed 
Charles A. Eastman of Ebasco Services. 


Decatur Starts Service 


Decatur’s (Ala.) new quarter-mil- 
lion-dollar municipal electric distribu- 
tion system began service to residential 
customers on March 15. Mayor R. N. 
Harris was the first to be served. 


Hornig, Pennsylvania Power & Light; R. C. Cosgrove, Westinghouse; A. H. Stack, Ebasco Services, Inc.; W. H. Thompson, Westinghouse, 
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and O. M. Jackson Georgia Power 
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Curb on Capital Markets 
Seen Retarding Recovery 


Chairman Carlisle tells stockholders that business cannot expand 


unless new financing can be accomplished — Made 
$6,000,000 annual saving in refunding 


THE MAJOR OBSTACLE to business re- 
covery in this country is the inability 
of the security markets to operate nor- 
mally, Floyd L. Carlisle, chairman of 
Consolidated Edison Co. of New York, 
Inc., told stockholders at the annual 
meeting this week. 

Mr. Carlisle declared that industry 
cannot expand and operate at high 
rates unless adequate financing can be 
done in the capital markets free from 
incumbrances. He said that before the 
new laws were passed enormous ma- 
chinery was available to sell securities. 
The legislation that was passed ab- 
solutely killed all selling of securities, 
through subsidiaries, by banks which 
had deposits, Mr. Carlisle pointed out. 


Against Restrictions 


“Personally,” Mr. Carlisle said, “I 
think it would be a very bad thing 
to further hamstring the mechanism 
or machinery through which securities 
are sold.” He emphasized the fact that 
taxes will never be reduced and pros- 
perity cannot be fully attained until 
industry can sell to the American 
people out of their accumulated sav- 
ings five to ten billion dollars of new 
securities. 

Consolidated Edison has given no 
consideration to competitive bidding 
on new security issues, Mr. Carlisle 
said. The company does not contem- 
plate any new financing in 1939 or 
1940. He said that the company effected 
a saving of $6,000,000 annually through 
the refunding program. 

The large number of stockholders 
at the meeting received with a great 
deal of satisfaction the statement by 
Mr. Carlisle that Consolidated Edison 
will benefit as much as any business 
from the World’s Fair. He said that the 
company will spend about $1,250,000 
on its exhibit if the fair runs for two 
years. He expects every Edison cus- 
tomer to visit the exhibit at least once. 
Sales of gas and electricity to the fair 
will total $2,305,000. 


Sees No Diesel Threat 


In reply to a question concerning 
competition from individual Diesel pri- 
vate plants, Mr. Carlisle said that there 
had been no invasion of any conse- 
quence. “We have had such competition 
for many years,” he said. It was pointed 
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out that some plants have been taken 
out and replaced by Edison service. 
He said that the threat of Diesel com- 
petition is not considered of any conse- 
quence. 

Mr. Carlisle gave the stockholders 
a detailed explanation of the labor sit- 
uation and the case which was finally 
decided by the Supreme Court. There 
were CIO representatives at the meet- 
ing, as stockholders and employees, 
who attempted to open a discussion of 
labor policies, but Mr. Carlisle in- 
formed them that the meeting was no 
place for such “attempts to raise a 
labor disturbance.” 


Seek Rhode Island 
Rate Survey Ruling 


Governor Vanderbilt of Rhode Island 
has requested state Attorney-General 
Jackvony for an opinion as to the re- 
sponsibility of public utilities for meet- 
ing the cost of a $225,000 rate survey 
completed last year by Frederick A. 
Young, former head of the regulating 
commission of that commonwealth. 

Horace L. Weller, director of the 
Department of Business Regulation, re- 





cently informed the Governor that the 
Narragansett Electric Co. did not con- 
sider itself liable for assessment, and 
that the Newport Electric Corp. is of 


the same opinion. The Blackstone Val- 
ley Gas & Electric Co. advised Benja- 
min M. McLyman, public utility ad- 
ministrator, that it had verbally agreed 
to contribute toward the cost of the 
survey on the condition that other com- 
panies share the expense. 

Governor Vanderbilt said last week 
that allowance for the collection of the 
$225.000 had been made in his budget, 
and that if the Attorney-General sub- 
stantiates the position of the utilities 
it will be necessary to raise the money 
by taxation. The power companies con- 
tend that as no public hearings were 
given during the Young investigation 
no liability can legally be placed upon 
them for meeting its cost. 

* 


Loses Decision in Fight 
on Commission Assessment 


Suit of the Bradford (Pa.) Electric 
Co. against assessments placed on it 
by the state Public Utility Commis- 
sion for: expenses of the regulatory 
body was dismissed as “premature” by 
the Dauphin County Court at Harris- 
burg, Pa. Judge Frank B. Wickersham 
handed down an order refusing to en- 
join the commission from assessing and 
attempting to collect $1,085 from the 
company, a subsidiary of the Associ- 
ated Gas & Electric Co. 

The company sought an injunction, 
claiming that the sum assessed as its 
share of the commission’s expenses for 
the fiscal year beginning June 1, 1937, 
was a tax, constituted an illegal dele- 


REPORT TO STOCKHOLDERS—Floyd L. Carlisle, chairman of Consolidated Edison Co. of 


New York, Inc., addressing stockholders at the annual meeting this week. 


David C. John- 


son, vice-president (left); Harold S. Sutton and Herbert C. Davidson, vice-president 


(right). 
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More than 400 stockholders were present 
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gation of power on the commission and 
deprived the company of its property 
without due process of law. Judge Wick- 
ersham said the issue should first be 
heard by the commission as prescribed 
in the utility law before it enters a 
court. He did not rule on the constitu- 
tionality of the law. 


Form Dealer Group 
to Sell Appliances 


More than 100 dealers in electrical 
equipment recently organized the In- 
land Empire Electrical Equipment 
Association for the specific purpose of 
reaching a $3,300,000 sales market 
this year. 

Lewis A. Lewis, assistant general 
sales manager of Washington Water 
Power Co., is secretary of the new 
organization, which represents all 
phases of the industry. Mr. Lewis 
stated that in 1923, with 4,000 water 
heaters in service, there were 31,000 
customers not using the service, and in 
1937, with 18,000 water heaters in 
service, 47,000 customers were not 
using the service. He said that the 
same trend holds to I.E.S. lamps and 
ranges. 

According to Kinsey M. Robinson, 
president of the utility, at least half 
of a $100,000 advertising budget would 
be placed at the disposal of the new 
dealer association of “use” advertising 
and to be run over the association 
signature. 


RFC Seeks Knoxville Bids 


RFC has called for bids on a $214.,- 
000 issue of city of Knoxville, Tenn., 
4 per cent electric light and power sys- 
tem bonds. 


Named to Court 


SEC Chairman Douglas will 
be youngest on bench 


William O. Douglas, chairman of the 
Securities and Exchange Commission, 
was nominated by President Roosevelt 
to the Supreme Court vacancy recently 
created by the retirement of Associate 
Justice Louis D. Brandeis. The 40- 
year old SEC chairman, if confirmed 
by the Senate, will be the youngest to 
sit on the tribunal in more than a 
hundred years. 

Utility officials are highly interested 
in who may be appointed as the suc- 
cessor of Mr. Douglas. Hearings on 
the proposed plan of integration of 
Columbia Gas & Electric are to be held 
by the SEC on April 3. The American 
Gas & Electric plan is soon to come 
before the commission. Actions in these 
two cases are expected to set prece- 
dents for other utility systems. 

Mr. Douglas has always taken a con- 
ciliatory attitude toward the problems 
of the utilities in meeting the require- 
ments of the holding company act. Just 
how far this attitude will prevail after 
Mr. Douglas leaves the SEC is open to 
speculation. 


Launches Campaign 
to Promote Roaster 


During March the Modern Kitchen 
Bureau launched a comprehensive cam- 
paign for the electric roaster which 
will extend over a period of three years. 
In 1938, the electric roaster moved in 
to fifth place in the number of sales of 
all appliances selling for $20 or more. 
That several million will be in opera- 








ADVANCED LIGHTING COURSE—More than 100 utility representatives from all parts 
of the country gathered at the recent advanced lighting course for experienced commercial 
and industrial lighting salesmen conducted by General Electric at Nela Park 
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tion before very long is the opinion of 
manufacturers, who see a new “Golden 
Age” in appliance selling and revenue 
building ushered in by the electric 
roaster. 

The theme of the heavy national ad- 
vertising which broke this month is 
“Easier Cooking—FEasier Living.” The 
time selected by the Modern Kitchen 
Bureau for strong local promotions ty- 
ing-in with this national broadside is 
the month of June, with a _ second 
electric roaster showing scheduled for 
November 15-December 15. The bureau 
has also created a full array of sales 
helps as part of the promotional ma- 
chine. A complete dealer plan book, 
outlining the whole program, can be 
had without charge from the Modern 
Kitchen Bureau by utilities who plan 
to organize dealers in their areas and 
do an electric roaster job. 


McCarter Asks Shift 
in Post with Utility 


Will leave presidency after 36 
years — Board to create 
chairmanship 


Thomas N. McCarter, president and 
founder of the Public Service Corpora- 
tion of New Jersey, this week requested 
the board of directors to relieve him of 
his duties of president, a position which 
he has held for 36 years. He recom- 
mended that a new office be created, 
chairman of the board, a post which 
he said he would be glad to fill be- 
cause of his long service and familiarity 
with operations of the corporation. 


Reasons for Action 


Mr. McCarter gave four reasons for 
asking to be relieved of the routine 
duties as president. He expressed be- 
lief that 36 years was long enough for 
any one man to occupy any one execu- 
tive office, his age, 71, and the desire 
to take life a little easier despite con- 
tinued good health; the corporation 
and all its properties are in first-class 
condition from both the economic and 
operating standpoints, and there are 
other senior officers in the organization 
who have given their lives to the cor- 
poration who should be considered be- 
fore it is too late. 

It was pointed out by Mr. McCarter 
that the simplification of the corporate 
structure is almost completed, and the 
remainder of it is all planned. He ex- 
pressed the hope that the virulence of 
the governmental attack upon the elec- 
tric industry has passed. 

A committee was appointed to work 
out details of the proposed change and 
to report at the annual meeting on 
April 18. The board has approved the 
plan. 
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Niagara Hudson Units 
to Expand Facilities 
System to spend $25,000,000 


on new construction — 
Start Oswego plant 


Operating companies in the Niagara 
Hudson Power Co. system will spend 
about $25,000,000 during 1939 for con- 
struction necessary to the extension and 
improvement of service to electric and 
gas customers in New York State, Al- 
fred H. Schoellkopf, president, an- 
nounced last week. This compares with 
about $15,000,000 spent in 1938. 

Mr. Schoellkopf pointed out that of 
the planned expenditures this year, 
about $8,000,000 is to go toward the 
construction of the new steam-electric 
generating station now being built at 
Oswego, N. Y., by Central New York 
Power Corp., in preparation for antici- 
pated growth in demand. 

The remainder of the contemplated 
expenditures includes many construc- 
tion and replacement projects, such as 
construction of and equipment for addi- 
tional substation units; building over- 
head transmission lines and under- 
ground circuits and mains; additions 
to the electric and gas distribution 
systems to supply increased business on 
existing lines; extension of lines to 
serve new customers, and installation 
of new or improved street and highway 
lighting. 

) 


Kansas City Power & Light 
Boosts Automatic Stokers 


Kansas City Power & Light has 
taken the leadership in boosting the 
sale of automatic coal-firing devices. 
It is said that the company is the first 
utility to endorse and promote auto- 
matic coal stoker heat as an electrical 
appliance. 

Coal men in Kansas, Missouri and 
Oklahoma are united to boost the 
stoker in co-operation with the utility. 
A $15,000 campaign fund has been 
raised. 

° 


Names Three New Officers 


Connecticut Light & Power this week 
named three new vice-presidents: J. E. 
King, charge of operations; A. V. S. 
Lindsey, charge of sales, and A. J. 
Campbell, Waterbury. Irvin W. Day 
was elected a member of the executive 
committee in place of his former posi- 
tion as vice-president, and Robert W. 
Knowlton, vice-president since 1927, 
elected executive vice-president and gen- 
eral manager. 

Other appointments include C. J. 
Allen, manager Waterbury district, as 
director of public relations; William T. 


Jebb as new manager of Waterbury dis- 
trict, and Calvin T. Hughes, general 
engineer, becomes general superin- 
tendent, and Robert T. Stacy, Hartford 
office, becomes executive assistant. 


Utility Revenue 
Rises to New High 


December revenue of the electric 
light and power industry rose to the 
highest monthly figure ever attained, 
energy sales amounting to $197,111,- 
200, other revenue $1,879,500, making a 
total of $198,990,700, according to the 
Edison Electric Institute. The first of 
these items, which are based on the 
F.P.C. classification, corresponds ap- 
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Billions of Kw-—Hr. 
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proximately with revenue from ultimate 
consumers, E. E. I. classification, which 
attained a peak of $189,990,100 in Janu- 
ary, 1937. This has now been exceeded 
by 3.7 per cent. The corresponding 
revenue in December a year ago was 
$189,276,500. Statistics are not avail- 
able to show the extent to which these 
gains may be reflected in net earnings. 

Energy generated during December, 
1938, rose 5.5 per cent over the No- 
vember figure to 10,245,970,000 kw.-hr. 
and surpassed that of December, 1937, 
by 7.9 per cent. Of the total, 3,554,- 
675,000 kw.-hr., or 34.6 per cent, was 
derived from water power, compared 
with 3,317,033,000 kw.-hr., or 34.9 per 
cent, a year ago. 

Residential sales, 1,842,852,000 kw.- 
hr., were 8.0 per cent over the “domes- 
tic” a year ago. Commercial and in- 
dustrial, 5,939,898,000 kw.-hr., overshot 
last year’s combined commercial small 
and large light and power by 8.8%. 

A strong upward movement in total 
sales has been in progress since May; 
the rise from 7,231,257,000 kw.-hr. in 
that month to 8,779,316,000 kw.-hr. in 


December is equivalent to 21.4 per cent. 
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Approve Bill to Aid 
TVA-Utility Purchase 


Proposal of Senator Norris will 
enable agency to raise 
borrowing limit 


Amendments to the TVA Act to give 
the authority the right to issue bonds 
for the purpose of purchasing existing 
generating plants of private utilities 
have been proposed in the move to 
raise the existing borrowing limit of 
TVA from $50,000,000 to $100,000,000. 

The Senate agriculture committee 
this week approved and sent to the 
Senate the proposals of Senator Norris 
designed to enable TVA to purchase 
properties of Tennessee Electric Power 
Co. The committee expressed the 
opinion that the purchase price of 
$78,600,000 was $8,600,000 more than 
the property was worth, but said the 
difference could be “regarded as the 
cost of eliminating destructive com- 
petition, a competition damaging and 
injurious both to the TVA and to the 
private owners of the property in- 
volved.” 

In the report to the Senate the com- 
mittee stated that the contemplated 
purchase would increase the revenue 
of TVA from power sales by about $5,- 
000,000 a year, bringing the total to 
more than $11,000,000. 

The proposed legislation would en- 
able TVA to purchase a generating 
plant on a tributary of the Cumberland 
River, issue $100,000,000 of bonds and 
extend the bond issuing power from 
August, 1940, to January, 1941. 


Plant Construction Set 
by Southern Utah Power 


Hydro plant and transmission line 
reconstruction amounting to $100,000 
has been announced by Reid H. Gard- 
ner, general manager of the Southern 
Utah Power Co., at Cedar City, Utah. 
Larger conductor will be installed on 
30 miles of transmission lines and new 
poles and crossarms on 15 miles. A 
small hydro plant at Veyo will be 
completely rebuilt and voltage regu- 
lators and new circuit breakers installed 
at different points on the company’s 


system. 
* 


Board Postpones Hearing 


FPC has postponed to April 10 the 
hearing previously set for March 30 
upon applications of 22 individuals to 
hold certain interlocking positions 
within the Engineers Public Service Co. 
system. The postponement was granted 
at the request of nine of those in- 
volved. 
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NEMA Members Plan 
Two-Day Conference 


Arrangements for the two-day “open 
house” for executives of the electrical 
manufacturing industry to be held 
March 30 and 31 have been completed 
by the Department of Commerce. 

The conference, to be held in Wash- 
ington and sponsored by NEMA, is 
designed to acquaint the industry with 
the research and trade promotion 
facilities offered to business by the De- 
partment of Commerce. The industry 
ranks third in the amount of wages 
paid, fifth in the number of wage 
earners and eighth in the dollar vol- 
ume of products among the industries 


covered in the Census of Manufac- 
tures. 
The two-day conference will be 


addressed by Secretary Harry L. Hop- 
kins on Thursday morning. He will be 
followed during the course of the two 
days by 26 officials of the Department 
of Commerce, who will detail their 
various activities. 


Program Announced 
for Missouri Meet 


The 33d annual state convention of 
the Missouri Association of Public 
Utilities will be held April 12-14 in 
Kansas City, Mo., at the Hotel Muehle- 
bach. 

All available past-presidents of the 
association will be seated at the head 
table as guests of honor at a get-to- 
gether luncheon to be held in the 
Hotel President. The present presi- 
dent, Chester C. Smith, will preside. 

Among the speakers will be C. W. 
Kellogg, President Edison Electric In- 
stitute. Some of the subjects will be: 
“Helping Ourselves,” “What Is Before 
Us,” “The Recovery Problem,” “The 
Progress of Illumination,” “Federal 
Competition and Its Effect,” “The Man 
Who Sells” and “Advertising and Its 
Relation to Public Utilities.” 

D. W. Snyder, Jr., will preside at 
an open forum for the discussion of 
timely utility subjects. A safety meet- 
ing and round-table discussion of ac- 
cident prevention will be in charge of 
A. A. Rall, Kansas City. Eight elec- 
tric and gas companies have entered 
contestants in the statewide employees’ 
speaking contest to be held on the 
evening of April 12. Cash prizes will 
he awarded. 

* 


Bonneville Contract Let 


Bonneville administration has awarded 
a contract to Fritz Ziebarth Co., Long 
Beach, Calif., at $349,491 for construc- 


tion of new transmission line for Bonne- 
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ville project, extending from Columbia 
River crossing, near North Bonneville, 
to Ampere, Ore., where new power 
substation will be located. Work will 
comprise two 230-kv.  single-circuit 


lines. 
& 


Rocky Mountain Groups 
Hold Sessions in Denver 


This year’s annual spring conferences 
of the accounting and engineering di- 
visions of the Rocky Mountain Elec- 
trical League will be held on March 27 
at the Denver Athletic Club and on 
March 28 at the Albany Hotel in Den- 
ver. 

Topics that will be discussed in the 
engineering and operating meetings in- 
clude: employee personnel problems, 
public relations, public liability and 
engineering and operation. 


Utility Bonds Are Sold 


A new issue of $17,500,000 first mort- 
gage 31% per cent bonds, due March 1, 
1964, of Northern States Power Co. of 
Wisconsin was offered this week by 
Smith, Barney & Co. and Associates at 
106 and accrued interest. The bonds 
were immediately bid to a premium. 
The company received 104 for the 
bonds. 


MEETINGS 


Association of Iron and Steel Engineers—Spring 
conference, Tutwiler Hotel, Birmingham, Ala., 
March 27-28. Brent Wiley, managing director, 
Empire Building, Pittsburgh, Pa. 





Greater New York Safety Council—Annual con- 
vention, Hotel Pennsylvania, New York, N. Y., 


March 27-29. W. Dent Smith, Room 3615, Lin- 
coln Bldg., New York. 
Southeastern Electric Exchange—Annual confer- 


ence, Ponce de Leon Hotel, St. Augustine, Fla., 
March 30-April |. J. W. Talley, executive sec- 
retary, 308 Haas-Howell Bldg., Atlanta, Ga. 


Oklahoma Utilities Association—Annua! conven- 
tion, Tulsa Hotel, Tulsa, Okla., April 3-4. Kate 
A. Niblack, secretary, 625-626 Biltmore Hotel, 
Oklahoma City, Okla. 


Midwest Power Conference—Palmer House, Chi- 
cago, Ill., April 5-7. L. E. Grinter, dean Ar- 
mour Institute of Technology, Chicago, Ill. 


Missouri Valley Electric Association—Engineering 
conference, President Hotel, Kansas City, Mo., 
April 6-7. |. D. Pettegrew, acting director, 1527 
Sharp Bldg., Lincoln, Neb. 


Missouri Association of Public Utilities—Annual 


convention, Muehlebach Hotel, Kansas City, 
Mo., April 12-14. Jesse Blythe, assistant secre- 
tary. Merchants Bank Bldg., I0!1 West High 


St., Jefferson City, Mo. 


Maryland Utilities Association—Spring meeting, 
Lord Baltimore Hotel, Baltimore, Md., April 
14. Warren D. Haley, secretary, 16 Carroll 
Ave., Takoma Park, Md. 


American Institute of Electrical Engineers—South- 
west district meeting, Houston, Tex., April 
17-19. HH. H. Henline, national secretary, 33 
West 39th St., New York, N. Y. 


Northwest Electric Light and Power Association— 
Engineering and operation section, Seattle, 
Wash., Apri! 19-22; accounting and business 
practice section, Vancouver, B. C., May 26-27. 
Berkeley Snow, secretary, 707 Spalding Bldg., 
Portland, Ore. 


Electrochemical Society—Spring convention, 
Columbus, Ohio, April 2629. Dr. Colin G. 
Fink, secretary, Columbia University, N. Y. 
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Northwest Engineers 
to Meet in Seattle 


Engineers of the electric utilities, 
manufacturers and jobbers of the Pa- 
cific Northwest will convene at Seattle, 
Wash., April 19-22 at the annual meet- 
ing of the engineering and operation 
section of the Northwest Electric Light 
and Power Association. Headquarters 
are at the Olympic Hotel. 

A. Vilstrup, B. C. Electric Railway 
Co., who is section chairman, has al- 
lotted a one-half day session to each 
of six committees who will present 
timely papers and discussions on sub- 
jects pertinent to their committee func- 
tions. Saturday, April 22, will be de- 
voted to trips being arranged by J. 
Hellenthal, Puget Sound Power & Light 
Co., chairman of the local arrangements. 

Committee chairman who will con- 
duct their respective programs are: 
E. H. Collins, Washington Water Power 
Co., chairman of power production: 
J. Hellenthal, Puget Sound Power & 
Light, chairman of electrical equip- 
ment; R. J. Davidson, Pacific Power & 
Light Co., chairman of transmission and 
distribution; Walter Brenton, Portland 
General Electric Co., utilization; M. T. 
Crawford, Puget Sound Power & Light 
Co., chairman of codes committee: 
R. S. Maxwell. Puget Sound Power & 
Light Co., chairman of accident pre- 
vention committee. 


Program Announced 
for S.E.E. Meeting 


Southeastern Electric Exchange will 
hold its sixth annual conference at the 
Ponce de Leon Hotel, St. Augustine, 
Fla., March 30—April 1. The conference 
will be opened by Bryan C. Hanks, 
president of the Exchange and of the 
Florida Power & Light Co. W. E. 
Mitchell, vice-president and _ general 
manager, Georgia Power Co., will make 
the response to the addresses of wel- 
come by Mayor Fraser of St. Augustine 
and Governor Cone of Florid.. 

The program which has been ar- 
ranged will include many subjects of 
vital importance to utility companies 
by authoritative speakers in and out- 
side the industry. Owen D. Young, will 
speak on “What Is the National Pro- 
gram?” T. Justin Moore, vice-president, 
Virginia Electric & Power Co., will 
discuss “Labor Regulations of Inter- 
state Utilities” and Jay Johns, chairman 
of board, Virginia Public Service Co., 
has taken for his topic “A Newcomer's 
Point of View.” “Profitable System 
Load Building” will be analyzed by 
Major H. S. Bennion, E.E.I., and M. W. 
Smith, Westinghouse, will discuss 
“Power Transmission During National! 
Emergency.” 
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Output Dips in Week, 
But 10.3% Above 1938 


Production of electricity by the elec- 
tric light and power industry for the 
week ended March 18 was 2,225,486,- 
000 kw.-hr., an increase of 10.3 per 
cent over the corresponding week of 
last year, according to the Edison 
Electric Institute. 

While the output was lower than that 
for the previous week, 2.237,935,000 
kw.-hr., the decrease was _ slight, 
amounting only to 0.58 per cent. The 
margin above the corresponding week 
of 1937 was 0.63 per cent, the lowest 


Weekly Output, Millions Kw.-Hr. 
1939 1938 1937 


Mar. 18...2,225 Mar. 19...2,018 Mar. 20...2,211 
Mar. I1...2,238 Mar. 12...2,015 Mar. 13...2,213 
Mar. 4...2,244 Mar. 5...2,036 Mar. 6...2,200 
Feb. 25...2,226 Feb. 26...2,031 Feb. 27...2,207 
Feb. 18...2,249 Feb. 19...2,059 Feb. 20...2,212 
Feb. I1...2,268 Feb. 12...2,052 Feb. {3...2,200 


Per Cent Change from Previous Year 
Week Ending 


Region Mar. 18 Mar. 11 Mar. 4 
New England....... . — Re 

Middle Atlantic..... + 8.0 

Central Industrial....... + 12.8 

ae + 7.0 

. + 6.2 

7.3 

9.4 








Southern States... 
Rocky Mountain . + 
| ae ee. 











United States ......... 


Billions of Kw-Hr. 


2.4 


2.3 
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2.0 
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— 
* 
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1.6 
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since the week ended January 14, in 
which this year’s curve first rose above 
that for two years ago. 

Reflecting the dip from the pre- 
vious week, the major geographic re- 


gions almost duplicated their _per- 
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formances for the week ended March 


4, with two exceptions. The West Cen- 


tral region increased its gain over 
1938 to 7.0 per cent, while the South- 
ern States section narrowed its 
comfortable lead to 6.2 per cent. 





Fogarty Sees Gains 
For North American 


Extension of plants and systems of 
subsidiaries of North American Co. in 
the nine years from 1930 to 1938 inclus- 
ive totaled $235,000,000, of which ap- 
proximately $200,000,000 was for 
electric facilities, James F. Fogarty, 
president, reveals in the company’s 
annual report to stockholders. 

Mr. Fogarty said that these plant 
additions were necessarily planned and 
construction begun from a year and a 
half to two years in advance, an antici- 
pation of increased requirements for 
greater electric facilities. During 1938 
the system spent approximately $20,- 
200,000 in plant additions. The system 
now has an installed capacity of 
2,019,360 kw. 

It was pointed out by Mr. Fogarty 
that electric output for December and 
the fourth quarter of 1938 established 
a new record. The improvement in 
the last two months of the year has 
continued, with output in January and 
February showing an increase of 11 
per cent over the same 1938 months. 

Industrial power sales in 1938 were 
off 15 per cent, sales to residential and 
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rural customers were up 7 per cent 
commercial customers 
showed a gain of 1 per cent over 1937. 

At the end of 1938 North American 
subsidiaries were serving 1,054,133 
residential and rural customers. The 
average annual use increased from 931 
to 985 kw.-hr. and the average price 
decreased from 3.41 to 3.27 cents a 
kw.-hr. 

In referring to the recent financing 
program and the elimination of North 
American Edison Co., Mr. Fogarty said 
that a saving of $850,000 annually was 
effected. 

Operating revenues for the system 
totaled $116.572,101, against $121.- 
347,366 in 1937. Net income after all 
expenses and charges was $15,109,007, 
against $18,502,481. 


and sales to 


Utility Signs Contract 
for Casper-Alcova Power 


Public Service Company of Colorado 
and the U. S. Bureau of Reclamation 
have signed a contract covering the 
delivery of 40,000,000 kw.-hr. of Casper- 
Alcova power annually into the Public 
Service system at Greeley, Colo., and 
Cheyenne, Wyo. 
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The power is sold 






on a dump basis at a rate of 1.8 mills 
per kw.-hr., the approximate increment 
cost of coal at the Public Service steam 
plant at Valmont. 

Delivery will be made over the new 
205-mile, 110-kv. transmission line be- 
ing constructed by the U.S.B.R. from 
the Casper-Alcova plant eastward into 
Nebraska, where a tie is to be made 
with the North Platte development. 


Injunction Suits 
Settled by Utility 


Two injunction suits brought by Mis- 
souri Public Service Co., Warrensburg, 
Mo., seeking to prevent the cities of 
Pleasant Hill and Eldorado Springs 
from purchasing or acquiring munici- 
pal light plants were settled last week 
when the two towns agreed to purchase 
the electric light systems and “certain 
appurtenant properties” of the utility. 

Settlement was made in the Circuit 
Court before Judge Thomas J. Seehorn, 
assignment judge. The utility agreed to 
bring no further contests of the validity 
of bonds voted last fall for the pur- 
of purchasing or constructing 
municipal light plants in those places. 
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Stocks and Bonds Drop in Week 


TRENDS OF 


ELECTRIC UTILITY 
ee) anal ts 


1931 1932 1933 1934 1935 


1936 1937 





1938 Jan. Feb. Mar. Apr. MayJune 


1939 


- 
Electric utility securities closed somewhat higher on Tuesday last, although for the 
week they shared the downward movement of the general market, with the “Electrical 
World” stock index lower by 1.4 points to 30.8 and the bond index off 0.4 point to 104.8 





Propose New Set-Up 
to Abitibi Holders 


A new reorganization plan for 
Abitibi Power & Paper Co. has been 
forwarded to preferred-stock holders 
by a protective committee representing 
that group of stock. The plan involves 
the creation of a new company having 

21,720,150 in new first mortgage 

twenty-year 5 per cent bonds, $48,- 
267,000 general mortgage cumulative 
convertible twenty-year 5 per cent in- 
come bonds and 1,851,034 new com- 
mon shares. 

Each holder of a $1,000 bond would 
receive $450 in new first mortgage bonds 
and $1,000 in general mortgage bonds. 
Holders of the 7 per cent preferred 
would get ten new common shares for 
each share now held. Holders of the 
6 per cent preferred would receive 4% 
shares of new common for each share 
now held. Common-stock holders 
would get one new common share for 
each six now held. The general mort- 
gage bonds would be convertible into 
common shares at the rate of ten for 


each $1,000 bond. 


United Corp. to Buy 
Non-Utility Issues 


SEC has announced that it has ap- 
proved an investment program sub- 
mitted to it by the United Corp., a reg- 
istered holding company. The _ pro- 
gram calls for the investment over a 
period not to exceed six months of not 
more than $8,000,000 of its current 
funds in securities issued by non-utility 
companies. 

United Corp. stated in its application 
that it proposes eventually to reduce its 
present holdings in the securities of the 
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four utility subsidiaries, in which it 
holds more than 10 per cent, so as to 
cease to be a holding company under the 
Public Utility Holding Company Act. 
These companies are listed as Colum- 
bia Gas & Electric Corp., Niagara Hud- 
son Power Corp., Public Service Corp. 
of New Jersey and United Gas Im- 
provement Co. 

The non-utility securities to be ac- 
quired are to be purchased for invest- 
ment and not control, the company 
stated, and for the purpose of diversi- 
fication of its portfolio, which hitherto 
has consisted of practically nothing but 
utility holding and operating company 
securities. 


Files $25,851,900 
Debenture Offering 


Registration statement covering the 
issuance of not more than $25,851,900 
additional convertible debentures, 31% 
per cent series due in 1958, was filed 
by Commonwealth Edison Co. with the 
SEC on March 16 under the provisions 
of the Securities Act of 1933. A period 
of 20 days must elapse before the regis- 
tration may become effective. Issu- 
ance of the debentures is also subject 
to the approval of Illinois Commerce 
Commission. 

The debentures are proposed to be 
offered at par pro rata to Edison stock- 
holders of record March 24, 1939. The 
exact amount of the new issue and of 
the subscription right that will attach 
to each Edison share cannot be deter- 
mined until the record date. The sub- 
scription period will probably run 
from April 5 to April 28. The deben- 
tures will be of the same series as 
those now outstanding. Proceeds from 
the proposed issue will be used to re- 
tire all the bonds of Western United 
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Gas & Electric Co. amounting to $25.- 
800,000. 

Upon the sale of the proposed ad 
ditional debentures the authority origi- 
nally granted by stockholders early in 
1937 to issue not to exceed $130,000.- 
000 will be substantially exhausted. Of 
the $104,148,100 heretofore issued, a 
total of $16,004,000 has been converted 
to date into Edison stock. 


Cuts Dividend Rate 
On Preferred Stock 


Stockholders of Nevada-California 
Electric Corp. voted this week at a 
special meeting to reduce the right of 
preferred stock to cumulative dividends 
of 3 per cent annually from 7 per cent, 
but provided rights to an additional 4 
per cent a year in non-cumulative divi- 
dends after March 31. 

Accrued unpaid dividends on the pre- 
ferred stock after March 31 will equal 
$5.75 a share. This accumulation will 
not be affected by the action of stock- 
holders this week. A. B. West, presi- 
dent, explained that the action was 
taken because present earnings do not 
justify continuance of cumulative divi- 
dend liability at the 7 per cent rate. 

Later in the year stockholders will 
be asked to reduce the par value of 
common stock from $100 to $10 a share, 
creating a capital surplus of $7,729,470 
to absorb certain write-offs. 


v 


Refunding Plea Approved 


Provincial Electricity Board has ap- 
proved the application of Montreal 
Light Heat & Power Consolidated for 
authorization to issue convertible note 
certificates in the amount of $20,000,- 
000 for the purpose of refunding the 
company’s 3 per cent debentures ma- 
turing July 1, next, of which there are 
outstanding a total amount of $21,- 
696,300. 





Utility Reports (Earnings) 





Net Income 


1939 1938 

*Arkansas Pwr. & Lt....... $1,277,058 $1,416,330 
§*Associated G. & E 

WEES. cawnrencscacenies 35,234,293 34,631,461 
tThe Detroit Edison and 

ME echt ie eeu iscswecks 8,710,191 8,961,431 
ot ee ee 1,682,148 1,559,541 
*Louisiana Pwr. & Lt........ 962,153 1,153,568 
*Mississippi Pwr. & Lt...... 628,485 696,059 
*New Orleans Pub. Serv... 1,631,088 1,035,214 
*The Washington Wat. Pwr. 

OS GONG a SiGc aks 2,530,805 2,694,823 

1938 1937 

{The Niagara Falls Pwr. and 

OOD es Soda kaw ne Santis 3,028,788 4,167,696 
tPhiladelphia Elec. and 

WM Aeitiie ona x5) ince ne 21,652,707 22,751,248 
tSouthern Calif. Edison and 

NS idatecatdeanelcxess 11,733,479 12,136,162 
tStandard G. & E. and subs. 1,383,421 4,342,524 


tTwelve months ended February 28. 
*Twelve months ended January 3}. 
tTwelve months ended December 31. 
§Operating income (preliminary). 
nr 
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PERATING PRACTICES 


Constant Temperature 
Oil Bath for Cells 


By RUSSELL G. GHEN 

Boston Edison Laboratory, Boston, Mass. 

For extreme accuracy, standard 
cells should be maintained at constant 
temperature. The actual value is not 
important and it may be anywhere 
between 50 and 100 deg. F. A con- 
venient arrangement used by our 
laboratory was a wooden box 21x17x 
10 in., lined with sheet copper and 
containing 10 gal. of oil and seven 
standard cells. A water white acid- 
free mineral oil is used and is tested 
every six months for acidity. When 
the acidity exceeds one-tenth of a mil- 
ligram of potassium hydroxide per 
gram of oil it is replaced. 

In order to maintain a constant 
temperature under all conditions, 
water-cooling coils and electric heat- 
ing units are used. About 4 ft. of 
}-in. copper tubing connected to tap 
water through a small valve provides 
adequate cooling. The heating unit 


consists of fifteen 20-ohm resistance 
cards in series connected to a 115-volt 
circuit and controlled by a thermo- 
regulator. The heating and cooling 
units are located in the center of the 
bath surrounded by a baffle. A 1/20- 
hp. motor driving propellers at about 
50 r.p.m. by means of a gear box 
assures uniform temperature through- 
out the tank. With this arrangement 
the temperature holds to within 1 
deg. F. under all conditions of room 
temperature. 
° 


Water Spray System 
Protects Substation 


Christiana substation of the Dela- 
ware Power & Light Company, re- 
cently enlarged* to meet the growing 
load, was, at the same time modern- 
ized to protect it against the hazards 
of fire and explosion. From other 
companies experience, and certain 
experimental work, it was decided 
that the only sure method of protect- 


Bath for maintaining standard cells at constant temperature— 
Two small propellers in the hinged top (not shown) keep oil circulating 
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ing the transformers from fire was to 
install a fixed type of water spray 
system. 

The Mulsifyre system installed sup- 
plied protection through a fixed dry 
pipe system on all three 25,000-kva. 
transformer banks. An electrically 
heated building contains a 9,000-gal. 
pressure tank, one compressor, valves 
and auxiliary equipment. The tank is 
supplied from the city water mains 
and automatically maintained under 
a compressed air head of 130 lb. The 
tank will supply water to two banks 
for three minutes with the pressure 
decreasing to 50 lb. If further drench- 
ing is required, city water is applied 
through the same system at 50 lb. 
pressure. 

Each transformer bank has a sepa- 
rate dry discharge line from the tank 
house through a solenoid-operated 
deluge valve. An electric push button 
control is located in the operating 
room and the operator has a clear 
view of the substation yard in addi- 
tion to the usual switchboard alarm 
signals. Supervising lights indicate 
the readiness of the system. Auxiliary 
manual controls are located in the 
switch yard and tank house. 

In order to handle fires resulting 
from oil switch or instrument trans- 
former failures large water mains 
with five fire hydrants have been ex- 
tended throughout the yard. Fire 
hoses with Mulsifyre nozzles, 
mounted on racks which are inclosed 
in ventilated waterproof cabinets, 
have been installed adjacent to each 
hydrant. 

Due to the fact that the water line 
had to be laid in a swamp, it was 
necessary that it should be strong, 
flexible and resistant to soil erosion. 
This was accomplished by using steel 


* See also “Add Capacity, Reduce Hazards 
by Substation Redesign,” ELECTRICAL WORLD, 
February 25, 1939. 
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circuits—double and triple their 
apacity— without installing new secondary 
opper. This can mean savings of up to 40 per cent. 


hese savings are made possible by the use of Pyranol trans- 
ormers, a G-E product which has been solving many other 
toblems of power distribution in industrial plants. Because 
Pyranol, the liquid in these transformers, is noninflammable, 
they can be installed anywhere in the factory, even on beams 
Hp near the ceiling, without a fire-proof enclosing vault. 


This means that you can divide existing 

lighting circuits into several sections, : 
install a small Pyranol transformer at oe ‘aie 
the center of each section, and modernize PNUD) 2307118 
your lighting at much lower cost. 


The diagrams on the right graphically 
depict the way this simple method was 
used in one industrial plant. Why not 
investigate it when relighting your next 

6 ee Old method—assume cost as 100% 
bay, floor, or building -and for new Comaites new secondary copper, with a new transformer in substation outside 
‘ ; ‘ : uilding 
installations? We believe that the facts 
will lead you to specify Pyranol trans- 
formers. Ask your G-E representative 
for complete details, or write for Bulle- 
tin GEA-3180. Address General Electric, Lonagenana90 Pcie oe eae 

. ' 2307115 1 

Dept. 6—201, Schenectady, New York 
< 
To obtain the maximum benefit from modern illumi- 
nation standards, the level of voltage supply at the 
lamps should be maintained precisely. One of our new 


AIRS air-cooled regulators on the secondary of each 

circuit will free the lighting circuits from voltage 

fluctuations due to changes in power loads supplied New, low-cost method — cost 60% 

from the same source. These regulators are described Use the existing secondary wiring, dividing it into several sections. Install a new 
in publication GEA-3057 primary feeder, and a small Pyranol transformer in the center of each section 
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Vibration-Free Galvanometer Mounting 





To minimize vibration and utilize space effectively in the Boston Edison Laboratory galvanometers are 
mounted on a brick pier, the light beam reflected across the aisle to the scale on the instrument test- 
ing bench. Working batteries, standard cells, and the light source are shown near the galvanometers. 
These are wired to the potentiometers through floor ducts 





pipe, factory coated inside and out- 
side, and connected with Dresse1 
couplings. At the dead ends an extra 
length of pipe was laid to take care 
of silt and water hammer. 


Study Transformer 
Noise Reduction 


Reduction of noise from trans- 
former substations can be achieved 
by three main methods, namely (1) 
reduction of flux density, (2) separa- 
tion of the cooling equipment and 
sound insulation of the tank, and 
(3) reduction of the magneto-stric- 
tion effect in transformer steels, ac- 
cording to an article in The Engineer 
(London). For reduction of 10 phon 
in the noise level, a decrease in flux 
density from 13,300 to 10,000 lines 
per square centimeter is essential. A 
slight increase in noise level due to 
the larger core necessary at the lower 
density partially offsets this gain, but 
the main disadvantage is the in- 
creased cost. The amount of noise 
reduction achievable by this method 
hardly justifies the increased invest- 
ment, but may be of some help in a 
few cases. Tighter clamping of the 
core laminations also has little effect 
on decreasing noise in oil-filled trans- 
formers, although it is effective with 
air-cooled units. 

Separating the cooling radiators 
from the transformer tank has been 
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the most effective and economical 
method of reducing noise levels for 
transformers ranging from 200 kva. 
to 2,000 kva. in size. The separate 
radiators are connected to the main 
tank by flexible connections and the 
tank is then inclosed in a sound-proof 
box. Sound insulation for this pur- 
pose must be carefully selected as 
sound absorption coefficients of vari- 
ous materials fall off rapidly at low 
frequencies. 

Screens around transformers have 
served to reduce noise close to the 
substation, but the reduction at a 
distance is much smaller, due to the 
diffusion of sound around the screen. 





In special instances, however, screens 
have proved effective, by breaking up 
multiple reflections from a wall. Use 
of grass-lined pits, cork bases and 
planting of shrubbery with trans. 
formers 10,000 kva. or larger, has 
also achieved a small amount of 
noise reduction, but sufficient in some 
cases to eliminate the complaints. 


Unbalanced Load on 
Open Delta Banks 


By BERTRAM E. ELLSWORTH 


Electrical Engineer lowa-Nebraska Light 
Power Co., Lincoln, Neb. 


It is common practice to serve a 
combination of light and power loads 
with open-delta transformer banks 
where the power loads are relatively 
small. The actual kva. loads on the 
transformers with such a connection 
depend upon the phase rotation and 
are not easily calculated. 

The accompanying chart shows the 
kva. load on the two transformers 
with a given single-phase lighting 
load at 90 per cent power factor and 
a given three-phese power load at 70 
per cent power factor. The load on 
the transformer serving only power 
is constant, regardless of the lighting 
load, and is shown by the horizontal 
lines. 

The load on the transformer sup- 
plying both power and light is shown 
by the lines running at about 45 deg. 
with the vertical. The solid lines show 
the kva. load, if the lighting load is 
on the leading phase, with respect to 
the other smaller transformer. If 
the large or lighting transformer is 
on the lagging phase with respect 
to the small transfor- 
mer it will carry more 


kva. load, which is 





shown by the broken 
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lines. It will be ob- 
served that more load 
can be carried with a 
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the lighting load is 
placed on the leading 
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3Phase Power Load at 70% P.F.(Kw.) 





20 
Phase Lighting Load at 90% P. F.(Kw,) 
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Shows transformer loads on open 
delta banks serving mixed loads 





ELECTRICAL WORLD *¢ March 25, 


As an example, a 50- 
kw. lighting and a 20- 
kw. power load are to 
be carried by an open- 
delta bank. These two 
values locate a point on 
the chart. 

The position of this 
point between horizon- 
tal lines indicates that 
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A NEW 
Lightweight Recorder 


Built Especially 
for Survey Work 


OW you can get a portable strip-chart 
recorder (voltmeter or ammeter) that is 
specially designed for survey work — General 
Electric’s new Type CF-1. It’s an inexpensive, 


small-sized, accurate recorder that offers these 
features: 


It's Inkless—With no pen to clog and no ink to 
spill—or ‘“‘paint” or evaporate or blur—a de- 
pendable, legible record can be made at all 
times. Furthermore, with the elimination of ink, 
you get successful operation in temperatures as 
low as —10F and as high as 120F. 


It's Lightweight—Type CF-1 weighs only 11 
pounds—less than half the weight of usual de- 
signs. It’s easy to carry, easy to handle. 


Portable—For Outdoor or Indoor Service— It’s 
adaptable for wall or pole mounting, and a 
weatherproof case permits indoor or outdoor 
use. You can get as much as 30 days of con- 
7 tinuous operation without attention—a real 
: feature where frequent servicing is impractical. 


Finally, these portables allow you to check cir- 
cuit load conditions and to make voltage surveys 


that may lead to new savings. They’re built for 
their jobs, and they’re inexpensive. 





Complete details of this newest G-E contribu- 
tion to measurement savings—design features 
and sample records—are contained in Bulletin 
GEA-3187. For a copy, ask the nearest G-E 


office or write General Electric, Schenectady, 
New York. 
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there will be 16.5 kva. on the trans- 
former serving power only. From the 










































slanting lines the kva. load on the 
lighting transformer, if on the lead- 


ing phase, will be 66 kva. and, if on 
the lagging phase with respect to the 
small transformer, will be 71.5 kva. 


Chart Voltage Dip 
Due to Motor’s Start 


By E. M. ADKINS 
Jersey Central Power & Light Company, 
Asbury Park, N. J. 

Even though the allowable limit 
and the procedure for the reduction 
of lighting voltage dip due to motor 
starting is known, it is necessary to 
know the magnitude of the voltage 
dip before curative measures can be 
applied. The accompanying three 
charts can be used in most cases to 
give rapid analysis of the dip in 
lighting voltage arising from this 
cause. 

Where motors are fed from sec- 
ondary circuits which also provide 
lighting service total dip in lighting 
voltage has two components: the 
voltage drop due to transformer im- 
pedance, and that due to secondary 
conductor impedance. These are 
found separately on the charts and 
added together, therefore the charts 
are used in two steps: 

First step in using the chart is to find 
the portion of total voltage dip contributed 








20 30 0 50 0 7 & 
MOTOR LOCKED ROTOR CURRENT, 
AMPS. 





CHART ‘A’ 





DISTANCE IN FEET — MOTOR TO TRANSFORMER 











































































hart A, 1!20-volt motor starting on three-wire 
20/240-vc single-phase secondary circuit; chart 
B, 240-volt tor starting on three-wire, 120/240- 
volt, single-phase secondary circuit; chart C 
three-phase motor starting on  120/208-volt 
ground wye circu 

~ Use chart A and chart C together permits 
Geterr of the lighting vc tage Jip due tc 












Transformer Data—2,400 to 120/240 Volts 


Full Low-Voltage Winding 
at 240 V. and Rated Load 


One-Half Low-Voltage Winding at 120 V. 
and Rated Load of Half Winding 


Size Resistance Reactance Resistance Reactance 
1.5 kva 3.44%, 0.7 % 2.38% 0.521% 
3 2.54 1.38 1.77 0.785 
5 1.98 1.76 1.64 0.950 
75 ‘ 1.80 1.94 1.53 1.016 
10 1.88 2.21 1.45 1.09 
5 1.66 2.43 1.37 1.22 
25 1.54 2.84 
37.5 1.384 3.15 


nner eed 


by secondary circuit impedance. Starting 
in the third quadrant of the chart, with 
the distance in feet from motor to trans- 
former on the distance scale, and reading 
in the direction of the arrows to an inter- 
section with the line for motor size, thence 
to an intersection with the proper line for 
conductor size and from there to the volt- 


age dip scale. 

Second step is determination of the 
lighting voltage dip attributable to the 
transformer. This is found in the first 


quadrant of the chart by projecting to 
the voltage drop scale from the intersection 
of a vertical line representing the locked 
rotor current of the motor in question 
and the curves of transformer rating. 
Standard motor locked rotor currents are 


indicated in this quadrant. The propor- 
tion of the voltage drop arising in the 
transformer bank is to be noted. Use of 


a transformer having a low reactance will 
aid materially in the control of lighting 
voltage dips caused by low power factor 
motor starting. 

Rated locked rotor current of stand- 
ard general-purpose, squirrel-cage in- 
duction motors and impedance values 
of standard 120/240-volt secondary, 
single-phase distribution transform- 
ers given in the tables were used in 
constructing the charts. To simplify 
charting, all single-phase, 120-volt 
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CHART "B” 





DISTANCE IN FEET- MOTOR TO TRANSFORMER ~ 


SeeeEnSS 


Charts determine lighting voltage dip due to motor starting 


starting of a 120-volt, single-phase motor con- 
nected phase to neutral on a 120/208-volt wye 
ircuit. In this case conductor voltage drop is 
read from chart A and transformer voltage drop 
from chart C and the two readings totaled to 
give the full lighting voltage dip. Similarly it is 
possible by using charts B and C in combination 
to approximate the dip due to starting a single- 
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Single-Phase Motors, 
120-240 Volts 


Motor Locked % Startin 
ae, Rotor Current Power 
F . 120 V. 240 V. Factor 
*Refrigeration 15 aeaa 40 
Yq 18.5 9.25 35 
1/3 22.5 11.25 35 
Vo 29 14.5 40 
VY 47 23.5 45 
| 54 27 45 
2 84 42 40 
3 =e 50 45 
5 aa 77 40 
Three-Phase Motors, 
120-208 Volts 
120/208 V. 
3 53 45 
5 91 45 
T'/2 127 45 
10 185 45 
15 298 45 
20 423 40 
25 476 40 
30 540 35 


* 120 volts only. 


and 240-volt motors were considered 
to have a starting power factor of 
40 per cent and all three-phase mo- 
tors for use at 120/208 volts wye were 
considered to have a starting power 
factor of 45 per cent. 





DISTANCE IN FEET, 


phase motor, connected phase to phase on 
three-phase, 1!20/208-volt wye Circuit for 208-volt 
service. In this case the conductor voltage dro} 
is read from chart C and the transformer voltage 
drop is read from chart C for twice the locked 
rotor current shown on chart B. The sum of the 
two voltage drops is then multiplied by 1.15, th 
ratio of 240 to 208 volts 
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For lower maintenance and a higher standard of service, 


protect each transformer with G-E lightning arresters and 
fuse cutouts. al 


GENERAL ELECTRIC COMPANY, SCHENECTADY, NEW YORK 
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Graphic Meter 
Traces Trouble 


By K. N. BANTHIN 
Oak Park, Ill. 

Benefit of careful instrument anal- 
ysis of unusual plant phenomena is 
illustrated by the case of a Middle 
West rolling mill for white metal 
that was experiencing high rejection 
losses during certain periods of the 
day. 

This plant had recently revised 
schedules in both sequence of oper- 
ating units and personnel to meet in- 
creased demands for light-gauge 
(0.005 to 0.010 in.) sheets. A ma- 
jority of this light-gauge material 
had to be finished on one specific ma- 
chine. Of three crews, “A,” “B” and 
“C,” the “B” crew, working the shift 
from 3 to 11 p.m., had the most ab- 
normal rejection due to “off gauge” 
and “waves.” This was at first be- 
lieved to be due to the fact that this 
crew was less experienced than the 
older “A” crew. However, with rota- 
tion of shifts even “A” crew’s produc- 
tion on the 3 to 11 p.m. trick had a 
far too large rejection percentage. 
Meanwhile “B” crew, on another 
shift, was showing normal rejection. 

Investigation into the operation of 
the equipment was made with a d.c. 
























gauge sheets (0.015, 0.016, 0.020, 0.028 in.). 


(0.025 in.) and starting load of drive motor. 
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Graphic watt-hour meter records disclose cause of off-gauge sheets from rolling mill 
Chart | shows normal power requirements for breakdown of pack on heavy- 
Chart 2 shows normal power 
requirements for breakdown of pack on light-gauge (0.010 in.) heavy-gauge 
Chart 3 shows normal power 


NDUSTRIAL ENGINEERING 


Esterline-Angus portable watt-hour 
meter in the feeder of the mill con- 
cerned and the illustrated charts were 
taken. 

Study of chart 3 shows that the 
direct-current drive motor of the mill 
was actually acting as a generator for 
small portions of the time and caus- 
ing variations in the speed of the 
rolls, with the resulting off gauge 
and waves in the sheet. It was found 
that the actual power required by the 
drive motor was about 100 hp. The 
motor was rated at 450 hp. and car- 
ried two 7-ton flywheels on the high- 
speed side of the gear reduction. 
Power for this mill and others was 
furnished by a single snychronous 
motor-generator set and under the re- 
vised schedule was found to be over- 
loaded during the shift in which 
trouble was being experienced. 

Upon an overload being placed on 
the motor-generator set the flywheels 
were converting their energy back 
into the line to carry the momentary 
overload and then overloading the 
line to try to bring them back to 
speed. Upon rescheduling of the oper- 
ating units in a sequence that pre- 
sented overloads of the power con- 
version equipment a uniform and 
normal production was maintained 
for the mill. 
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From Coal Bunker to 
Transformer Vault 


One step in the expansion and 
modernization of the recently ac- 
quired Jersey City plant of Westing- 
house Electric Elevator Company 
was redesign of the plant substation. 
In the process of rearrangement for 
provision of modernized electricity 
supply facilities abandoned coal bunk- 
ers were converted into a transformer 
vault, an engine room into a switch 
room and plant distribution voltage 
was changed from 220 to 440. 

The elevator company formerly 
occupying this plant had once gene- 
rated its own power, later changing 
to utility service using a 4,150/220- 
volt, three-phase outdoor substation. 
Construction of a new building to 
house equipment brought in (largely 
440 volt) made a larger substation 
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requirements for breakdown of packs on heavy gauge till | p.m., speed 
change before going to light gauge, normal power requirements for break- 
down of packs on light gauge till 3 p.m. and further rolling of light gauge 
with disturbance and abnormal power conditions. 
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NO CORROSION HERE 


GOOD electrical connection between 

the ground rod and the grounding 

wire is essential for a reliable ground. Cor- 
rosion at this contact area can be caused by 
electrolytic action due to combining dis- 
similar metals in the presence of moisture. 


When a copper ground wire is clamped 
to a Copperweld Ground Rod the contacts 
are copper to copper—there are no dis- 
similar metals in contact—and no electro- 
lytic corrosion. 


The economical method of protecting this 
vital contact area from electrolysis is to 
specify non-rusting Copperweld Ground 
Rods and Clamps thus assuring NO DIS- 


: SIMILAR METALS IN CONTACT. 


COPPERWELD STEEL COMPANY 


GLASSPORT, PENNSYLVANIA 


- GROUND RODS 
ee eee AND CLAMPS 





ELECTRICAL WORLD + March 25, 1939 (889) 75 


Abandoned coal bunkers converted 
to transformer vault 


necessary. In making plans for this 
substation it decided to 
bring it indoors, nearer the load cen- 
ter, and at the same time change the 
power distribution system to 440 
volts to serve the imported machines. 

Coal bunkers, abandoned when the 
original plant owners changed to pur- 
chased service, provided the only ade- 
quate space adjacent to both the load 
center and the distribution center in 
the old engine room. This was con- 
verted into a satisfactory 15x26}-ft. 
vault by construction of a brick parti- 
tion and door across one end. Head- 
room in the vault, however, was at a 
premium. 

To conserve headroom the three 
200-kva., 4,150/440-volt wye-delta- 
connected power transformers have 
their primary bus carried on stubby 
inverted indoor insulators attached to 
the ceiling of the vault. The lighting 
and some of the residual 220-volt load 
in the old plant are supplied from 
two parallel banks of three 37}-kva.. 
4,150/220-volt transformers con- 
nected in wye to give three-phase, 
four-wire, 127/220-volt service. 

Ventilation for the vault is pro- 
vided by 30-in. intake and outlet 
ducts at diagonally opposite corners 
of the vault. Both ducts connect with 
the outside. The intake duct is 
brought in about 18 in. from the 
floor, while the exhaust duct is flush 
with the ceiling and discharges well 
above the roof. 

The power engine room has been 
converted to a switch room by in- 
stallation of metal-inclosed high- and 
low-tension switchgear. 


new was 
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Lighting Methods 
for Power Presses 


In the case of power presses, as in 
other industrial applications which 
include inspection in_ their 
operations, supplementary lighting is 
needed in addition to the general 
overhead lighting, points out a recent 
report of the industrial and school 
lighting committee of the Illuminat- 
ing Engineering Society. 

Whereas the overhead lighting 
serves to light up the area in front 
of the presses and also serves for 
stock and material handling proc- 
supplementary lighting is 
needed to build up the levels of illu- 
mination on the dies, which are in- 
spected before and after the press 
operation. Layout of the plant and of 
the presses determines the overhead 
lighting layout, but in general, this 
sytem should provide not less than 
10 ft.-candles as a sustained operat- 
ing level at the working places. 

The supplementary lighting of 
small and large power presses, which 
differ chiefly in the size of work pro- 
duced and in speeds of production, is 
slightly different. For small presses it 
is recommended that the supple- 
mentary lighting be supplied from 
the back of the press whenever pos- 
sible (for the operator’s conveni- 
ence), although front mounting may 


close 


esses, 


be used. In either case the lighting 
unit is attached directly to the press 
frame by a hanger so that the light 
will fall directly on the die surface. 
For mounting behind the press, an 
angle-type reflector—circular, rectan- 
gular or elliptical—which has a rela- 
tively wide, smooth distribution is de- 
sired. This unit should have a maxi- 
mum beam candlepower of 300 to 
350, maintained over an angle of 70 
deg. An operating minimum of 15 ft.- 
candles on the dies is recommended. 
For the supplementary lighting of 
large power presses a satisfactory 
place to mount the units is on the cor- 
ners of the presses, just above the die 
openings, being careful that they are 
so placed as not to interfere with 
the operator’s movements. Number of 
units depends on size of presses. 
For this application the recom- 
mended type of unit is the 100-watt 
concentrated industrial spotlight hav- 
ing a polished reflector and a clear or 
lightly stippled cover glass. The unit 
should project a beam of 1,500 to 
2,000 cp. maximum, with a spread of 
from 30 to 40 deg. If a clear cover- 
glass is used louver rings should be 
added to prevent objectionable glare 
from reaching operators at adjacent 
corners of the press. Minimum foot- 
candle recommendations vary from 
15 for forming, bending or shearing 
operations to 25 for die repairing. 


Triple Lighting in Test Room 


Test room of Packer Machine Company, 
Meriden, Conn.—At left, three RLM units 
with 150-watt daylight lamps yielded an 
intensity of 2 to 10 ft.-candles in a room 
23 x 31 ft. with a 12-ft. ceiling. 
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At the right there are ten Miller "No. RERD- 
200" units with 200-watt silver-bowl type 
lamps spaced on 10-ft. centers and 10 ft. 
6 in. from the floor, which provide 20 ft.- 
candles. 
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Wave Model Device 
Aids Lightning Study 


A new mechanical device to illus- 
trate traveling waves on a transmis- 
sion line uses the mass of metal 
arms, the resilience of springs and 
the damping effect of a  squirrel- 
cage motor to represent inductance, 
capacitance and resistance, respec- 
tively. Seen as a visual aid to the 
engineer in studying what happens 
when lightning strikes, or a short 


circuit occurs on, 12 transmission 


line, the wave model can slow down 
a current from 


surge 


ten- 
thousandths of a second to five or 


one 


even ten seconds. 

Each of the 56 elements of the de- 
vice consists of a narrow aluminum 
arm mounted at its center of gravity 
To each arm is 
rigidly mounted a flat spring, the 


on steel bearings. 


free end of which is connected to the 
adjacent arm. Thus, when the first 
arm is moved up or down, the mo- 
tion is transmitted successively to 
the other arms in the form of a wave, 
simulating wave transmission on a 
line with distributed constants. By 
letting the end arm move freely, an 
open line is typified; when the end 
arm is restrained, a shorted line is 
represented. 

To introduce the effect of lumped 
resistances connected in shunt to the 
line, a damping element in the form 
of a squirrel-cage induction motor 
whose stator winding is direct-cur- 
rent used. A system of 
strings around a wheel attached to 


excited is 


the rotor transmits the motion to one 
of the arms. By varying the stator 
current the effect of different resist- 
ances is obtained. 


Two of these damping elements 





Mechanical device simulates traveling waves on transmission line 
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are introduced to show the effect of 
low tower footings in reducing line 
voltages caused by lightning. The 
portion of the model to the left of 
the first element represents the light- 
ning channel and that to the right 
the ground wire. 

Lightning arresters are simulated 
by a projection which limits the 
travel of the particular arm, repre- 
senting the location of the arrester. 

The device was developed by C. F. 
Wagner, electrical engineer in the 
central station division of Westing- 
house Electric & Manufacturing 
Company. 


Checks Demand 


Meter on Premises 


By WALTER C. WAGNER 
General Superintendent Meter Division 


Philadelphia Electr Company 


A new method of testing impulse- 
operated recording demand meters in 
place on the customer’s premises 
without loss of the customer’s de- 
mand registration during the test 
period has been developed by the 
author with the assistance of his staff. 
Continuity of customer’s demand dur- 
ing the test is preserved by placing 
the customer’s chart on a special port- 
able demand meter and placing a 
fresh test chart on the service demand 
meter. With this arrangement the 
calibration of the customer’s demand 
meter under a definite number of 
contacts per demand interval—in this 
case a light and heavy demand alter- 
nately—is recorded on the test chart. 

Since all of the internal operations 
of the instrument are permitted to 
function normally to effect the regis- 
tration of a known demand, this 
method will detect errors resulting 
from slowing down of the motor 
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Customer's demand 
meter with impulse 


x 


- 


To contact leads 
of watthour 
meter 


a 


To IIS volts on 
test switch 





drive, failure of the stylus to reset 
properly at the end of the demand in- 
tervals and errors existing in the 
action of integrator dials and in 
stylus travel. 

The portable test device consists of 
two sets of constant-speed contacts, a 
test time switch to alternate the use 
of the contacts and a_ substitute 
graphic demand instrument to meas- 
ure the customer’s demand during 
the time his demand meter is out of 
circuit for test. 

The constant-speed contacts are 
operated by cams rotated through 
gears by synchronous motors. These 
cams are one-point and six-point, pro- 
ducing 30 and 180 contact units per 
half hour, respectively. Three-wire 
used because of the 
two-coil operation of the “impulse- 
demand instruments.* For 
demand meters not so equipped only 
a two-wire contact is necessary. 

The test time switch feature is lo- 
cated within the portable demand 
meter case and consists of two sets of 
heavy contacts operated by large two- 
point cams mounted on the transverse 
shaft of the timing and chart-driving 
mechanism. This shaft rotates once in 
eight hours, which, with the two-point 
cams equidistantly spaced, gives 
equal intervals of operation of the 
180 and 30 contact units of two hours 
each. Independent sets of contacts are 
required to energize selectively the 
motor and contact circuits, otherwise 
there are feed-backs and false opera- 
tion of the device. The demand in- 


contacts are 


saving” 


*See ELectricaL Worup, January 1, 


Increases Reve- 


1938, “Meter Improvement 
nue,” 
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Portable test instrument verifies accuracy of demand meter on premises 
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strument which is substituted for the 
customer's demand meter is one 
equipped with an “impulse-saving” 
contact and time switch mechanism 
as stated above. The drawing shows 
the “impulse-saving” contact in both 
demand instruments. 

Results of an extended series of. 
field tests with this device also indi- 
cate a particular usefulness in cases 
where erratic operation may occur, 
yet would not be disclosed readily by 
any short-duration test. 


New Control Tube 
for Industrial Use 


Both grid control and magnetic 
control effects may be obtained from 
a new gas-filled electron tube, in 
which the strength of an externally 
applied magnetic field determines the 
value of anode voltage at which the 
tube begins to conduct. For each value 
of anode voltage there is a critical 
value of magnetic field intensity—in 
terms of m.m.f.—above which the 
discharge will not start. 

Three different types of operation 





may be secured with the control tube: 


1. For simple magnetic control the col- 
lector (a third electrode surrounding the 
discharge path) is directly connected to 
the cathode. 

2. By varying the collector voltage an 
effect similar to that of grid control may 
be obtained. The difference is that the 
controlling effects of the collector potential 
and magnetic field are interrelated and 
may be additive or counteractive. 

3. An industrial form of the tube may 
be operated with a discharge between col- 
lector and cathode, in which case ioniza- 
tion will be present in the tube without 
causing a discharge between anode and 
cathode. This type of operation adapts 
the tube—designed for high-voltage ap- 
plications—to circuits where low anode 
voltages are used. 


While the tube provides the same 
types of service obtained from ignitions 
and thyratrons, it has three character- 
istic features useful in certain types of 
applications: 


(a) Control magnet and control circuit 
may remain electrically insulated from 
tube and its associated power circuit. This 
is useful in circuit arrangements—e.g., 
welding control—which normally prevent 
the control of two or more tubes from a 
common control source. 

(b) Polarity of magnetic field does not 
affect control of tube. Thus, in welding 
circuits, or full-wave_ rectifier circuits 
where the anode voltages are 180 deg. out 
of phase, voltage applied to the control 
magnets may have the same polarity or 
one magnet may be used to control both 
tubes. Again, due to the lack of reaction 
between the tube and control magnets, the 
tube may be operated directly from a 
transmission line without danger of re- 
flection or from carefully balanced meas- 
uring circuits without danger to instru- 
ments. Since moving permanent magnets 
may be used to control the tube, combina- 
tions with moving machinery are seen as 
new possibilities. 

(c) A third characteristic of the tube 
is its phase-shift control properties. Briefly, 
this means that the period when the tube 
is conducting may be varied by varying the 
phase relation between the m.m.f. and the 
anode voltage. As the amplitude of the 
m.m.f. is increased or decreased, the con- 
ducting period may be made shorter or 
longer, respectively. This is convenient in 
the case of resistance welding or motor 
control applications, where an accurate 
welding time or operating period is needed. 


The tube, termed the “Permatron,” is 
a development of the Raytheon Produc- 
tion Corporation, Newton, Mass. Tubes 
have been made with ratings ranging 
from an average anode current of 0.1 
to 8 amp. and voltage to 3.500. 


D.c. control magnet coils op 
erated by amplifier tube con 
trolled by variations in output 
voltage of rectifier. Phase-shift 
circuit of a.c. magnet coils 
adjusted to give maximum 
rate of change of output volt- 
age for given change 
rent in d.c. coils and to set 
mean output voltage at value 
giving optimum performance 
of amplifier tube. Circuit de- 
signed to give constant output 
voltage regardiess of input 
voltage or load variations 


of cur- 
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Full-wave rectifier circuit using new “Permatron” 
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10-Kw. Cleaning Vat 
Uses 400 Kw.-Hr. 


For cleaning between 


the Cushman 
Hartford, 


installed four 


parts ma- 


chining operations 
Chuck Company, Conn., 


has recently electri- 





Electrically heated vats for 
parts use from 400 to 1,400 kw.-hr. per 
month 


cleaning 


cally heated vats which maintain a 
constant temperature of about 190 
deg. F. with intermittent consumption 
of energy. A typical pot, made by 
Bauer & Company, Hartford, was 
equipped with heating units of 10 kw. 
rating to meet any future demands 
for service, but in actual practice this 
pot consumes but 400 kw.-hr. in 30 
days. Service is supplied by the 
Hartford Electric Light Company, the 
pot being rated at 220 volts, single 
phase. Since the pot is insulated 
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against material loss of heat and the 
solution kept below the boiling point, 
a tight fitting insulated cover can be 
used. No trouble from boiling over or 
discomfort and loss from the escape 
of heat into the room has been expe- 
rienced. Service is available for 
cleaning 24 hours a day. Similar non- 
insulated pots have individually con- 
sumed 1,400 kw.-hr. per month. Con- 
trol is superior to fuel-fired pots. 
Electric heat conserves energy in in- 
sulated equipment. 


New Load Data on 
30 Dairy Farms 


By J. R. TAVERNETTI 
Division of Agricultural Engineering 
University of Califorr a, Davis, Calif. 

As a gage of the potential market 
for electrification and as an aid in 
providing the rural power salesmen 
with average figures for use in selling 
various electrical applications, a sur- 
vey of 30 dairy farms conducted by 
the California Committee on the Re- 
lation of Electricity to Agriculture 


<< 
— 
c 
° 
a 
a 
io) 
a 
r 
Lo] 
YU 
= 
a 
iow 
ns 
3 
pS 4 


reveals some interesting data. Pur- 
pose of the survey, which extended 
over two years, was to determine the 
energy consumption on electrically 
equipped dairy farms for each of the 
different electrical applications. 

Thirty dairies were selected, vary- 
ing in size from 30 to 150 cows. Not 
all of the farms were completely elec- 
trified, but data were secured by sub- 
metering consumption on fifteen re- 
frigerating units, thirteen milking 
machines, nine domestic pumps, nine 
electric sterilizers and four sets of 
dairy lights. Meter readings for each 
individual application were taken 
monthly and at the conclusion of the 
study were compiled to show monthly 
and yearly averages on the basis of 
kilawatt hours per cow. The figures 
for all of the dairies are shown on the 
accompanying curve. 

From them it can be determined 
that average consumption for lighting 
is 0.5 kw.-hr. per cow per month; 
milking machines, 2 kw.-hr.; domes- 
tic water pumps 3 kw.-hr.; refrigera- 
tion, 5 kw.-hr; dairy sterilizer, 7 
kw.-hr., or a total of 17.5 kw.-hr. per 





Average monthly energy consumption per cow for various types of electrical 
applications based upon a survey of thirty dairy farms located in California 
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lI § Utility 
RESIDENTIAL STREETS—Syracuse, N. Y. The Cen- 
tral New York Power Company installed Holophane 
refractors in the residential areas, to bend light out 
toward the street—away from the building line, and 
up-and-down the roadway. 


1. Holophane refractors put more light on the 
street or highway because upward light is bent 


downward and shaped to the road contours. 






2. This increased illumination provides greater 





ed a 









safety because better visibility reduces accidents BUSINESS: DISTRICTS—Hartford, Conn. The Hart- 


ford Electric Light Company uses Holophane refrac- 


“1: . : tors designed to produce illumination intensity and 
and facilitates police and fire protection. light distribution for ‘“‘discernment of object details.”’ 





3. Utilities have proved that this civic improve- 
ment is obtained at no added expense because 
Holophane refractors reduce breakage and labor 


charges in maintenance and replacements. 





- 


Bhs 


FREE to Street Lighting Engineers 





Send for your free copy of “Ad- 


vanced Street Lighting Practice.” ARTERIAL THOROUGHFARES—Whitehorse Pike, : 
. . ° one N. J. The New Jersey Utilities provide Holophane é 
It is an essential guide to the utility refractors designed to bend the light downward, and 
j - ch: - > 7 direct it up-and-down the roadway in two powerful 
a charged with the vate inn beams. High roadway brightness, with reduced glare 
sibility of providing street lighting is obtained by high pedestals. 


service. The book contains infor- 
mation on the fundamentals and 
trends in street lighting practice as 
well as complete data on refractors 
to meet all types of street lighting 
problems. Address your request to: 


HOLOPHANE 


STREET LIGHTING DEPARTMENT 
Newark, Ohio 


BRIDGES, BRIDGE-APPROACHES, ETC. — Once- 
hazardous sections are rendered as safe by night as by 


In Canada: Holophane Co., Ltd., 385 Yonge St., Toronto, Canada 


. day through the use of Holophane refractors provided ; 

Holophane refractors are recommended and supplied by by the Louisville Gas & Electric Company. Light is 
° ‘ directed to the roadway itself with minimum waste on ' 
the leading manufacturers of street lighting equipment. unimportant areas. f 
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Modern Front for Modern Offices 


JERSEY CENTRAL POWER « LIGHT G 





Green letters of copper bolted to a lighted 
background 


bine to 


panel of warm tan Vitrolux com- 


make this ar effective and striking 


newly remodeled 


Power & Light 


cow per month. Use varies slightly 
from month to month, more refrig- 
eration for milk cooling and more 
water being required during the sum- 
mer months. 

These figures not only provide a 
gage of the potential load available 
from dairy electrification sales activi- 
ties but also permit the rural sales 
engineer to quote average use figures. 


Four-Month Campaign 
Sells 150 Coolers 


Five carloads of electrically driven 
milk coolers, totalling 150 machines 
and insulated boxes, were recently 
sold by the Public Service Company 
of New Hampshire in a special drive 


ghted fror 
100-watt 
wooden 


the rear by two rows of seventeen 
amps arranged on 1/8 in. centers in a 
light box'' extending back 18 in. from 
surface. The box is painted with two 
Unlighted tan 
lighted panel, 


Vitrolite runs under the 


the panel 
coats of flat white on the inside. 


Vitrolite surrounds the a green 


bulkhead of windows."' 


lasting about four months. The units 
were purchased from the Kelvinator 
Corporation on a price basis which 
enabled the company to realize a 
satisfactory profit in marketing each 
unit at $199.95 cash, time payments 
($10 and also 
being accepted with allowance for 
carrying charges. Each unit contains 


down 36 months) 


a refrigerating machine driven by a 


t-hp. motor and a box holding four 


10-gal. cans. The cooler is of the dry 
type and consumes from 60 to 75 
kw.-hr. per month on the average. 
Temperatures are automatically main- 
tained at about 35 deg. F. 

The coolers were sold all over the 
system after being distributed from 
Manchester headquarters. The sales 
force of 45 participated, and in gen- 
eral the market was built up on the 





Chester Andrews of N. H. Public Service demonstrates moderate-priced 
milk cooler in campaign which sold five carloads 
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of demonstrations at various 
farms, the equipment being mounted 
on a company truck and plugged into 
the nearest convenient outlet. In some 
cases immediate sale was made and 


basis 


installation followed at once. The 
basis of selling was emphasis upon 
the higher price obtainable by the 
dairyman for milk of low bacteria 
count as received in the city markets, 
the availability of a cooler of this 
moderate size at approximately $200 
also having strong pulling power. 
Units of this size and price appeal to 
many farmers in the company’s terri- 
tory, even as larger outfits appeal to 
larger producers. 


“Blue Book” Used 
for Range Trade-ins 


A used-range “blue book” setting 
up maximum trade-in allowances for 
various models of electric ranges has 
been established by the California- 
Oregon Power Company for use by 
both company and local dealers as a 
guide in pricing allowances. 

The book capitalizes on experience 
in the used-car field, but especially 
was needed because most dealers are 
not equipped to modernize old equip- 
ment and cannot afford to handle 
ranges traded in on new models. 

The new plan provides that the 
company shall buy all used electric 
ranges from the dealers at the blue- 
book price less 20 per cent. The 
ranges are then rebuilt and resold as 
used merchandise. 

Every one benefits—the dealer se- 
cures an immediate market for used 
equipment and he does not tie up his 
profit; the company can more easily 
encourage the dealer to help maintain 
modern and satisfactory load sources, 
and furthermore, maintain a 
steady supply of equipment which 
can be rebuilt and sold to people of 
low incomes. 

And according to Glenn Jackson. 
Copco’s vice-president in charge of 
sales, the company benefits in yet an- 
other way: “While it is true that 
many ranges taken in are of such age 
and condition as to be unsatisfactory 
for modernization or resale,” he says, 
“the company is better off in remov- 
ing this equipment from use. Because 
without such removal operating re- 
sults and maintenance cost are un- 
satisfactory from both the customer 
and the company viewpoint.” 


can, 
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° Long Life 
S imp | ex — Heat Resistance 


AN HYD REX é A LL ~~ | Best Electrical Prop. 
4 Lowest Water Absorption 
Simplex-ANHYDREX AA-LL is the answer to the engineer who is look- 
ing for an insulation that really “has something on the ball.” Simplex- 
ANHYDREX AA-LL combines for the first time in one rubber insu- 
lation all the desirable properties a good insulation should have. It has 
long life. It has high heat resistance. It has the best electrical proper- 
ties together with the lowest water absorption obtainable in any rub- 
ber insulation. 
Laboratory tests indicate that the normal life of 
Simplex-ANHYDREX AA-LL is 4 to 5 times that of 
ordinary rubber compounds when exposed to the same 


conditions. 
Simplex-ANHYDREX AA-LL can operate contin- 


uously in temperatures that would destroy or- 
dinary rubber compounds. 












Simplex-ANHYDREX AA-LL has low unit capaci- 
tance, low power factor, high dielectric strength and 
high insulation resistance. 

Simplex-ANHYDREX AA-LL retains the low water 
absorption characteristics of Simplex-ANHYDREX ’ 
that to date have been unsurpassed and which have | 
made ANHYDREX famous wherever a rubber insu- 

lation must come in contact with water or moisture. 


Simplex-ANHYDREX AA-LL is the most radical and the most far 
reaching development in rubber insulations since Simplex-ANHYDREX 
was placed on the market in 1932. Data Sheet No. 112 which contains ade- 
quate test data will be sent on request. 


—— Wire & Cable on a , Street, —— Mass. 


Simplex-ANHYDREX |. 


depotiited rubber insulation for wires and cables | 
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Pyrometer Controller 


A new damped photo-electric circuit 
has been developed for this indicating 
pyrometer controller so that the unit will 
not respond to abnormal disturbance of 





“Celectray'’ Model ‘'V'': in temperature 
ranges varying trom minus 50 to plus 3,000 
deg. F.: for use on 110 or 220 volts, 25, 
50 or 60 Cc ec } or y* 15-in. sca 


C. J. Tagliabue Mfg. Co., Brooklyn, N. Y. 


the light beam. The controller makes use 
of photo-electric deflection of the position 
of a light-beam reflected from the mirror 
of a moving galvanometer to obtain high 
sensitivity and practically instantaneous 
response. Although sensitive to tempera- 
ture changes, the instruments are said to 
be vibration-proof and can be mounted 
rigidly in a vibrating panel along with 
the control device (such as a magnetic 
contactor) or next to a drop hammer 
without regard for the possible effect of 
vibration. 
& 


Midget Relays 


These midget relays are offered for those 
applications where a small relay is needed, 
single-pole models being 2% in. long, 1% 
in. wide by 1% in. high with double-pole 


Midget relays; single- and double-pole in 
single- and double-throw styles. Potter & 
Brumfield Mfg. Co., Princeton, Ind. 
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EQUIPMENT 


types slightly larger. Contacts of the 
single-pole models carry ratings of 8 amp. 
non-inductive 110 volts a.c., 44 hp. motor 
loads 110 volts a.c., 3 amp. non-inductive 
110 volts d.c. and the double-pole models 
ratings of 6 amp. non-inductive or 1/6 hp. 
motor loads on 110 volt a.c. and 2 amp. non- 
inductive 110 volts d.c. Both a.c. and d.c. 
coils are offered for voltages to 220 on a.c. 
and 110 on d.c. 


Electric Glue Kettle 


Electric immersion heating units are 
used in these electric glue kettles which 
also use a thermostat to keep the glue at 
a fixed temperature. Relay, cut out and 
switches are separately mounted on the 
stand. A hand or mechanical agitator is 
part of the equipment; a water gage and 
thermometer and a quick-acting draw-off 
valve for the glue are other features. 





Electric glue kettle: capacities range from 
10 to 50 gal., with ratings from 4 to 14 
kw. Acme Electric Heating Co., Boston, 
Mass 


Frequency Meters 


Type "FA" 4-in. square a.c. frequency 
meters; 55-65 cycles, voltage ranges from 
100 to 250. Roller-Smith Co., Bethlehem, 
Pa. 


ELECTRICAL 


To its line of 4in. instruments, this com- 
pany has added a 4in. square a.c. fre- 
quency meter. An electromagnet mechan- 
ism is used; the instrument has a stated 
accuracy of 14 of one cycle. 


Seam Welder 


This seam welder for cylindrical work 
is equipped with a special lower arm and 
work-holding fixture which are mounted 
on a column and can be swung to one 


‘ - 





Model ''1020,"" 200-kva., double-knurl driver 
circular seam welder. Thomson-Gibb Elec- 
tric Welding Co., Lynn, Mass. 


side to facilitate loading and unloading. 
Sixteen-point heat regulation, air control 
by foot-operated valve, variable welding 
pressure up to 1,400 lb., and welding 
speeds from 5 to 15 ft. a minute are other 
characteristics. 

e 


Flow Ratio Control 


A flow recorder and a flow recorder con- 
troller are combined to give a device which 
allows the rate of flow of one fluid to be 
maintained in a definite ratio to the flow 
of a second fluid. The rate of flow is 
measured and recorded by one instrument, 
which also sets the control point on the 


































Flow Ratio Controller. The Bristol Co., 
Waterbury, Conn. 
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CHLORIDE 
BATTERIES 
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Sixty-cell Exide-Chloride Battery installed in the 

Carondelet substation of the Union Electric Com- 

pany of Missouri (at right), for control bus opera- 
tion and emergency lighting. 








—chosen this time, by the Union Electric Company 
of Missouri for its new Carondelet substation. 








Section of an Exide-Chloride 
Battery’s positive plate, show- 
ing “rosettes” or ‘“‘buttons”’ 
of corrugated lead securely 
anchored in alloy grid. 





Rosette of pure corrugated 
lead, partially uncoiled to 
show its construction. 












YPICAL of the most modern 

engineering practice in dis- 
tribution substation design, is the 
Carondelet substation of the Union 
Electric Company of Missouri. 


Built to meet the increasing load 
conditions in the extreme southern 
part of St. Louis and its suburbs, 
this attractive, two-story structure 
of brick and glass building blocks, 
contains only the finest and most 
modern equipment known to the 
engineering profession. Two 
10,000 to 13,333-kva., 33,000/4500- 
volt, 60-cycle, three-phase trans- 
formers and five 500 amp., 4500- 
volt, three-phase regulated outgo- 
ing feeders, constitute the present, 
initial installation. Space has been 
provided however for one addi- 


tional transformer and six more 
outgoing feeders. 


As is the case in so many other 
modern power plants and sub- 
stations where quality of equip- 
ment is of paramount importance, 
the Carondelet substation depends 
upon a 60-cell Exide-Chloride Bat- 
tery for control bus operation and 
emergency lighting. 

The Exide-Chloride is held, al- 
most universally, in the highest 
regard by engineers all over the 
world. In any stationary service, 
its dependability, long life and 
comparative freedom from main- 
tenance, is traditional. We strongly 
recommend it to anyone desiring 
an exceptional battery for station- 
ary service. Bulletin 204 describes 
it completely; write for your copy. 


THE ELECTRIC STORAGE BATTERY COMPANY 


The World’s Largest Manufacturers of Storage Batteries for Every Purpose 
PHILADELPHIA 
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Exide Batteries of Canada, Limited, Toronto 


(901) 8&7 















second. The latter then records and con- 
trols the flow proportionately to the first. 
depending on the ratio selected. The ratio 
may be changed by turning a knob on the 
outside of the case. Maintaining a 5 to 1 
ratio between the flow of air and fuel gas 
might be one application of the instru- 
ments. 


“Quiet-Type” Insulators 


For the elimination of radio noise inter- 
ference, these insulators use: a combination 
of metallic oxides which is applied to cer- 
tain critical areas prior to the glazing of 
the clay body. 


In this way a thin film of 





Q-T insulators Mono''-type _ pin-t 
shown; switch or bus, and suspension-stra 
types also offered for various voltages 


R. Thomas & Sons Co., Lisbon, Ot 


metallic oxides is ceramically bonded to 
both the porcelain area and the glaze and 


acts to damp out radio noise effects 
through the resistance of the metallic 


coating. By reducing the electrostatic flux 
density at the critical areas corona is re- 
duced or eliminated, removing the cause 
of radio interference. 


Roller-Actuated Switch 


Designed for those applications where 
small moving power is needed to make or 
break circuits, this switch is actuated by 
a roller leaf spring and might be used to 
control motors, heaters, solenoids and the 
like from cams, slides or rolls. 





Roller leaf actuated ‘'Micro'’ switch: har 
dies % hp.: 2% in. long, 1% in. high 
and % in. wide; single-pole, single or 


jouble-throw. 


xt Micro Switch Corp., Free 
port, . 


Industrial Controls 


A new type of master switch for a.c. 
or d.c. mill and crane controllers and a new 
series of field rheostats for adjusting speed 
of motors in such industrial services as 
steel and paper mills have been announced. 
On the switches, a cam-opened, spring- 
closed arrangement is used to prevent con- 
tacts from remaining closed on a_ point 
when they should be open. Shallow base 
and deep cover make for ease of inspec- 
tion and wiring and the switches may be 
group mounted, vertically or horizontally. 
Rheostats consist of face-plate with contact 
arm and tube-type resistors assembled as 
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pe >M-25 five-point master 
Tyr JM Y type field rheostats not 
howr Westinghouse Electric & Mfg. Co., 


rat Pa 


switch 


a unit in 
point 


a frame. Face-plate provides 60- 
control. Individual resistor 
tubes may be removed and replaced. 


speed 


Range Unit 


This new range unit is designed to give 
five different heats when used with a five- 
heat switch and connected to a three-wire 
service. On “high” switch position, all 
three rings are energized for a total rat- 





= Super-Speed'’ 3-ring, 2,000 
watt, Z3U-voilft range nif, Edwin L. Wie- 
gand Co., Pittsburgh, Pa 


ing of 2,000 watts. “Medium” gives 1,400 


watts on the outer and inner rings; 
“Center” gives 600 watts on the middle 
ring; “Low” gives 350 watts on the outer 
and inner rings and “simmer” gives 125 


watts distributed over the entire unit. 


Variable Speed Drive 


Designed to give precisely the desired 
speed regardless of changes in load, vol- 
tage, frequency, speed of drive, oil tem- 
perature or running fits, this unit com- 
prises the company’s standard fluid power 
transmission with micro servo-motor stroke 
control cylinder to adjust pump stroke to 








variable speed drive: applicable 
smpany's line of fluid power pumps 
motors and variable speed transmissions. 
The Oilgear Co., Milwaukee, Wis. 
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give the required hydraulic motor speed. 
Oil is admitted to this cylinder by a pilot 
valve, actuated by a differential unit which 
compares the speed of the motor with time 
or with the speed of any desired master 
unit. Each unit drive may be controlled 
directly by time to give absolute speed in 
r.p.m. or by any master unit or roll stand 
to give a speed ratio with another unit. 
Units may be driven by induction motor 
or from line shaft. 
° 


Drafting Machine 


Bands and working parts of this drafting 
machine are completely enclosed as a pro- 
tection against accumulation of dirt be- 
tween the bands and wheels. To the full- 





Model '"'77'' drafting machine. 
Drafting Machine Co., 


Universal 
Cleveland, Ohio. 


vision protractor, located entirely above 
the arm for greater vision and convenience 
of operation and control, a secondary 360 
deg. protractor movement has been added, 
to make possible the setting of the pro- 
tractor to any angle on the drawing, such 
as 7 or 77 deg. Then from the new base- 
line, the 30-, 45-, 60- and 90-deg. stops can 
be used or any graduation read directly. 


Portable Printer 


New portable printing machine 
“Ozalid” dry process paper. The printing 
paper is placed on the inside of the door 


uses 





"Elpro'' printer; operates on 110 volts, a 


or d.c.; uses blue-, black- or red-line 
paper. Electronic Products Mfg. Corp., 
208 West Washington St., Ann Arbor 
Mich. 


and the tracing laid directly on it. Closing 
the door turns on the light source—six 
lamps totaling 850 watts-—which is left on 
for about 144 minutes. The exposed print 
is removed and placed in the developing 
cylinder which has an ammonia coatainer 
at the bottom. After two or three minutes, 
the print is removed and is ready for use. 
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PURCHASED 
1934 
December 


TESTED 
1936 


May 26 
July 22 
Oct. 19 
Dec. 28 


TESTED 
1937 


Feb. 23 

Apr. 19 
June 25 
Sept. 22 
Nov. 16 


TESTED 
1938 


Jan. 17 é 
Mar. 16 
Apr. 12 
May 17 
June 24 
July 22 
Sept. 20 
Nov. 30 
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TESTED 
1939 
Jan. 27 


Mar. 14 
FAILED 
ON TEST 


“L-O-N-G LIFE 
with 


THE SUREST KIND of SOCIAL SECURITY” 


Year by year the high quality of products, under the scrutiny of testing, , 
increases. 





Year by year, as quality increases, the cost for service decreases. 


Wherever customer and manufacturer display a friendly interest in high quality, 
business relations are on a solid foundation. 


The enlarged facilities at the new home of E T L permit extension of this friendly 
cooperative stimulus to all items of electrical distribution and utilization. 


A booklet outlining the various services available in the new E T L 


Building will be mailed you upon request. 


| EAST END AVE. AT 79th ST. ' 
; NEW YORK, N. Y. 





ELECTRICAL TESTING LABORATORIES 
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D. S. Funk Becomes Head 
of Sangamo Electric Co. 


Donald S. Funk, vice-president and 
general manager of the Sangamo Elec- 
tric Co., Springfield, Ill., was elected 
president and general manager at the 





recent meeting of the board of directors. 
Mr. Funk succeeds the late Robert C. 
Lanphier as executive head of the com- 
pany. 

Mr. Funk started with the company 
22 years ago, after graduation from 
Yale. Mr. Funk has long been active 
as a civic leader in Springfield. 


* 
> Max W. Bass, president Allis- 
Chalmers Manufacturing Co., Mil- 


waukee, was recently honored by hav- 
ing conferred on him the degree of 
doctor of laws by Iowa Wesleyan Co!- 
lege at Mount Pleasant, Iowa. Dr. Babb 
is an alumnus of both Iowa Wesleyan 
and the University of Michigan. 


> Ciype W. Orcan has been named to 
succeed the late George A. Bengel as 
manager of the Springfield division of 
the Central Illinois Light Co. Mr. Organ 
has served as general superintendent of 
the electric départment of the com- 
pany’s Springfield property for the past 
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20 years. He previously was associated 
with the affiliated utilities in Spring- 
field, Ohio. A member of the Spring- 
field Chamber of Commerce, Mr. Organ 
is 54 years old and is a native of 
Illinois. 


Consumers Power Appoints 
New Division Managers 


A series of recent transfers and pro- 
motions in the operating staff has been 
announced by the Consumers Power 
Co., Jackson, Mich. 

Harley H. Stephens, manager of the 
Alma division since 1925, has been 
named superintendent of electric dis- 
tribution with offices in Pontiac. David 
H. Gerhard, general office power sales 
engineer for many years, succeeds Mr. 
Stephens as division manager at Alma. 
Karl Jackson, superintendent of elec- 
tric distribution at Pontiac, has been 
named to succeed Daniel H. Beardsley, 
veteran superintendent of electric dis- 
tribution at Alma, who has retired. 
Charles D. Malloch, power sales engi- 
neer of the Grand Rapids division, has 
replaced Mr. Gerhard in the general 
office at Jackson. W. B. Tippy, formerly 
senior sales engineer of the Flint di- 
vision, has been appointed assistant to 
division manager of the Kalamazoo 
division. Ray B. Withey has succeeded 
Mr. Tippy as senior power sales engi- 
neer of the Flint division. 

Mr. Stephens has a 30-year service 
record. He joined a predecessor of the 
Consumers Power Co. at Kalamazoo 
in 1907 as lineman. Mr. Gerhard has 
been with the company for about four- 
teen years, always as a member of the 
general office staff until his recent pro- 
motion. Mr. Jackson has been superin- 
tendent of electric distribution at Pon- 
tiac since 1935. Previously he was an 
electric distribution engineer at Pontiac 
for fifteen years. Still earlier he spent 
four years in the electric distribution 
engineering department of the Jackson 
division. 
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EWS ABOUT PEOPLE 


Appointed Vice-President 
of American Steel & Wire 


Harvey B. Jordan has been appointed 
vice-president of the American Steel & 
Wire Co. He will be in charge of opera- 
tions and succeeds M. W. Reed, who 





has been made chief engineer for Car 
negie-Illinois Steel Corp. Both com- 
panies are U. S. Steel subsidiaries. 
Mr. Jordan has been in the employ 
of American Steel for 25 years, having 
started as a chemist at central furnaces 
and docks in Cleveland during his col 
lege vacation period in the summer of 
1914. He moved up through the ranks 
until he was named assistant vice-presi- 
dent in January, 1937, holding that 
position until the present time. 


> Cares A. TATTERSALL, secretary of 
the Niagara Hudson Power Corp., has 
been appointed chairman of the utili- 
ties and amusements division of the 


1939 campaign of the Greater New 
York Fund. 


>J. H. SHEARER, president of the Penn- 
sylvania Edison Co., was the guest of 
honor at a dinner held recently at the 
Penn Alto Hotel in Altoona when Vet- 
erans of Foreign Wars and the Amer- 
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your telemetering stumbling blocks ? 












METAMETER 
ROUND CHART 
RECORDING RECEIVER 













FROM INSTRUMENT 







AT KEY SUBSTATION 
COMPANY “A’* 





Typical Metameter Installation Similar 


Your dispatcher no longer need worry 
about what is going on at remote load cen- 
ters and tie lines. With Bristol’s Metameter 
System of Telemetering for operating over 
carrier-current channels he knows. In the 
accurate up-to-the-minute information 
which Metameter gives him, he has what 
he needs to keep in closer contact with re- 
mote load changes and to quickly analyze 
conditions hundreds of miles away. 


Emergencies can’t catch him unawares. Now 
he can anticipate abnormalities before they 
take place, and do what is necessary to 
correct the underlying disturbing cause. He 
can act promptly on the basis of facts. He 
can direct the generation and transmission 
of power intelligently, as well as economic- 
ally and easily. 


For full information, and helpful engineer- 
ing data on Metameter carrier-current tele- 
metering, write for Bulletins 515E and 530E. 


BRISTOL'S METAMETER 
TRANSMIT TER 
LocaTep HERE 






TRANSFORMERS —| ——— 


AT TIE-LINE TRANSFER POINT 
BETWEEN COMPANY “A” AND ‘B” 


One In Service For 
Readings of Load At Tie-Line Transfer Point to Three Different Remote Locations 


Then, Bristol’s Metameter System of Telemetering for operating over carrier-current 
channels is your answer! Mounted in your dispatcher’s office, Metameter Receiver 
continually charts an actual picture of everything taking place at the remote load 
centers of your system. Records accurate readings of voltage, current, power, reactive 


volt amperes, and totalized load. 


METAMETER 
SLIDE -WIRE 
RECEIVER ~~. 


CAN BE ANY DISTANCE APART 





COMPANY °8” 


Transmitting 


THE BRISTOL COMPANY 
WATERBURY, CONNECTICUT 
Branch Offices: Akron, Birmingham, Boston, Chicago, 
Detroit,Los Angeles, New York, Philadelphia, Pittsburgh, 
St. Louis, San Francisco, Seattle. Canada: The Bristol 
Company of Canada,Limited. Toronto, Ontario. England: 
Bristal’s Instrument Company, Limited,London, N.W.10 





METAMETER FEATURES AT A GLANCE! 


Readings are transmitted as a funetion of time. Accu- 
racy is not affected by the characteristics of the 
transmitting channel. 


Particularly suited for operation over channels com- 
monly available in power systems. 


For use between transmitter and receiver, any two-wire 
Circuit or its equivalent is suitable including private 
wires, telephone circuits or carrier channels. 


Telemetering is possible over any distance,—with record 
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made onastrip chart ora large easy-to-read circularchart. 


Simple in construction. Only three principal parts— 
transmitter, receiver and inter-cornecting circuit, Trans- 
mitter and receiver are self-contained instruments. Tc 
gether they weigh less than 40 Ibs. 


Now used not only for electrical quantities, but also 
for telemetering fluid pressure, water level, tempera- 
ture, flow, mechanical motion and gate position. Hun- 
dreds of installations today in successful operation in 
forty-two states and five foreign countries. 


19398 
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AT GENERATING STATION 





















=" BRISTOL'S WIDE-STRIP 
POTENTIOMETER FOR 
LOAD CONTROL PURPOSES 
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+FOR HIGH CONDUCTIVITY 


At low torque Fargo Connectors 
“grip like a vise’, give a perfect 
contact, high in conductivity, low 
in voltage drop. Jaws are vibra- 
tion-proof. 


+FOR REPEAT USE 


You can use Fargo Connectors 
over and over again. Fargo design 
distributes service strains evenly, 
Fargo EVERDUR construction is 
distortion proof. 


+FOR EASY APPLICATION 


The one-piece Fargo has no parts 
to lose, is always threaded. Just 
hook it on the run wire, insert the 
tap and tighten the bolt. 


Ask your L-M representative to 
show you a sample, or write to 
South Milwaukee, Wisconsin, 
for Fargo Connector information. 


Made by 
Fargo Manufacturing Co. 
DISTRIBUTED BY 








LINE MATERIAL CO. 


$2 (906) 


ican Legion joined in a testimonial 
tribute to one of Altoona’s most out- 
standing citizens. Tribute was paid to 


| Colonel Shearer by men representing 


| 


i © _? ~ 
|} Zens groups. 


| bilt University, 


| » GEN. 


business, industry, civic groups, veteran 
units, patriotic organizations and citi- 
Approximately 500 per- 
sons attended. 


> R. E. Brennan, formerly general 
auditor for Portland General Electric 
Co., Portland, Ore., has been appointed 
comptroller to serve in the capacity 
of executive accounting officer and to 
perform special duties required by the 
president. He is succeeded as general 
auditor by Lester G. Park. 


> Anprew W. Ropertson, chairman of 
the Westinghouse Electric & Manufac- 
turing Co., has been appointed spon- 
sor of New York World’s Fair advance 


ticket sale to electrical industries. 


P Frank H. Swayze, formerly vice- 
president, has been elected president of 
the Whitney Blake Co., New Haven, 
Conn., to succeed Henri Sadacca. Mr. 
Swayze had previously been associated 
with the Western Electric Co. and the 
Graybar Electric Co. for 37 years. 


PS. R. ScHeaer has been made pro- 
fessor of electrical engineering and 
acting chairman of the department 
of electrical engineering at Vander- 
Nashville, Tenn. Prof. 
Schealer was for 15 years on the 
teaching staff of Lehigh University, 
his alma mater, and from 1927-35 
was associated with Duke University. 


CHARLES KELLER has_ been 
elected a member of the board of direc- 
tors of Public Utility Engineering & 
Service Corp., to fill the vacancy caused 
by the resignation of Henry C. Cum- 
mins, who has been elected vice-presi- 
dent in charge of operation, Northern 
States Power Co., Minneapolis. General 
Keller has been identified with Public 
Utility Engineering & Service and its 
predecessor company since 1923 as an 
engineer on hydro-electric and other 
engineering projects. 


> Forest BooKMAN has been elected 
a vice-president of the Railley Corp., 
Cleveland, in charge of the shade de- 
partment. J. R. Goprrey has also been 
elected to a vice-presidency in charge 
of the Chicago office. Both Mr. Book- 
man and Mr. Godfrey have been with 
the company practically since its in- 
ception. 


> Wittiam H. Price, Jr., has resigned 
as vice-president in charge of sales of 
Carrier Corp. For the past three years 
he has served in the executive capacity 
as head of the sales organization. Mr. 
Price entered the heating and air con- 
ditioning business in 1927 when he 
joined the York Heating & Ventilating 


Corp.. which became a part of Carrier 
Corp. in 1931. During his early Car- 
rier activities he had charge of the 
programs for residential air condi- 
tioning and national distribution of both 
installed and packaged air-conditioning 
equipment through dealers. While vice- 
president in charge of sales he was 
responsible for the direction of the sales 
policies. Recently Mr. Price was elected 
president of the Air Conditioning Man- 
ufacturers’ Association. 


Alcorn Sales Manager 
of Wiring Device Section 


G. S. Alcorn, formerly assistant to 
the manager, has been appointed sales 
manager of the wiring device section 
of the General Electric appliance and 
merchandise department, Bridgeport, 
Conn. Mr. Alcorn entered wiring de- 





vice engineering at Schenectady in 
1910, later transferring to sales and 
becoming a specialist with headquarters 
in Boston. 

He was successively headquarters 
specialist at Bridgeport in 1921, for 
wiring devices, and in 1926 regional 
specialist for New York state on all 
Bridgeport products, including wiring 
devices, conduit, wire and cable, fans 
and vacuum cleaners. He became 
assistant to the manager of the wiring 
device section in 1928. 


Leste E. Lynpe has been appointed 
manager of the central station division 
of the Westinghouse Electric & Manu- 
facturing Co., New England district, 
following the promotion of Frank L. 
Nason to the district managership of 
the company. Mr. Lynde entered the 
East Pittsburgh works of the company 
in 1920, four years later was trans- 
ferred to the New York office, and in 
1927 was made manager of the trans- 
portation division at Boston. He will 
continue in the latter position, with 
headquarters at 10 High St., Boston. 
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OBITUARY 


> Davin L. Gaskitt, former utility 
executive, died March 9, in his seventy- 
seventh year. Mr. Gaskill was the 
founder of the Greenville (Ohio) Elec- 
tric Co. and served as its president until 
1927. For a number of years he was 
secretary of the old Ohio Electric Light 
\ssociation. 


> Roya R. Crates, who until Decem- 
ber served as chief engineer on the 
building of the electrical distribution 
system for the city of Memphis, Tenn.., 
died in Fort Wayne, Ind., March 10, of 
tuberculosis. He was 39 years of age. 
He had been called to Memphis three 
years ago from Michigan, where he had 
been associated for fourteen years with 
the Consumers Power Co. A graduate 
of Purdue University, Mr. Crates was 
a member of the American Institute of 
Electrical Engineers. 


PWitttam M. Martin, resident man- 
ager of the New York Power & Light 
Corp., Albany, died September 9 in 
that city, in his fiftieth year. Mr. Mar- 
tin had been connected with the Albany 
branch of the power company for ten 
years. His first position was that of 
assistant superintendent of power sup- 
In 1930 he was made 
general superintendent, then manager 
of the capital district power supply. 
He held that position until 1935, when 
he was appointed resident manager of 
the Albany area. Mr. Martin was as- 
sociated with the West Penn Power 
Co. in Pittsburgh and the Monongahela 
West Penn Public Service Co. in Park- 
ersburg, W. Va., before coming to New 


ply operation. 


York. He was a native of Glasgow, 
Scotland. 
> Ernest L. Crirrorp, district sales 


manager of the Babcock & Wilcox Co., 
in Detroit, died February 8. Mr. Clif- 
ford had been connected with Babcock 
& Wilcox since 1927, as salesman in 
the Chicago office and then manager 
of the Detroit office. The first ten 
years after graduation from Massa- 
chusetts Institute of Technology he 
spent with various firms in Boston, 
Washington and Chicago as draftsman, 
engineer and superintendent. of con- 
struction in heating and power plant 
work. He then was connected for 
eight years with Cannon-Swenson Co.., 
Chicago. The ensuing five years were 
spent as engineer with McClellan & 
Junkersfeld of New York City on the 
construction of the Cahokia power sta- 
tion at St. Louis. He was a charter 
member of the Engineering Society of 
Detroit and was also a member of the 
American Society of Mechanical Engi- 


neers and the Western Society of Engi- 
neers, 
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THIS APPROVED METHOD 


GIVES YOU SAFER FASTER 








@ View of Car braced with Acme Unit- 
Load Bands 


The Acme Unit-Load Method 
of bracing cars of poles for ship- 
ment has been approved by the 
Loading Rules Committee of the 
A.A.R. And because it enables 
safer, faster, more economical 
unloading it is preferred by 
more and more pole receivers in 


all parts of the country. 


The Unit Load 
Method, developed by Acme, is 
simple and easy to apply. The 


low-cost, 


flat Acme Bands are placed 
around the load and across the 
stakes then tensioned and sealed. 
The danger of damage, delay or 


loss in transit is eliminated. 


ACME STEEL CUMPANY 


2845 ARCHER AVENUE 
CHICAGO, ILL. 


UCU UUM ee 
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POLE UNLOADING 





The procedures sug- 
gested for safer, 
faster and more eco- 
nomical unloading 
are contained in the 
illustrated booklet— 
“Pole Shipments and 
Unloading Proced- 
ures” —a copy should be in your 
files for ready reference. Write 
for it today—it may be the 
means of helping you increase 


safety—decrease costs. 





© Showing how safely and easily bands 
are removed from side opposite unload- 
ing side. 





© Tension is gradually eased and poles 
roll safely off the Car. 


ACME STEEL COMPANY, 
2845 Archer Ave., Chicago, III. 


Send me a copy of the booklet about 
POLE SHIPMENT with suggested safe 
Unloading Procedures. 


Address 
rs ai 


(907) 93 
























Allis-Chalmers Nets 
$1.44 Common Share 


Net profit of Allis-Chalmers Manu- 
facturing Co. for 1938 was $2,553,946 
after charges, taxes, interest and de- 
preciation, equivalent to $1.44 a com- 
mon share, as against $7,841,167, or 
$4.42 a share in 1937. 

At the end of 1938 the company had 
unfilled orders of $10,411,411, against 
$21,243,567 at the end of 1937. Orders 
booked during the year totaled $66,- 
711,281, against $94,778,845 in 1937, 
and sales billed totaled $77,543,437, 
against $87,353,616. The company re- 
ported that it had cash of $11,677,994, 
against $6,734,859 at the end of 1937. 
Inventories were $25,301,844, against 
$36,723,613. 

Otto H. Falk, Chairman, and Max 
W. Babb, president, stated in the an- 
nual repert that the company’s pur- 
chase commitments at December 31, 
1938, of materials for future delivery 
are considered not in excess of current 
production requirements, and the con- 
tract prices of the commitments were 
not in excess of current market prices 
at that date. 

During the year development and ex- 
perimental expenditures amounted to 
$2,335,261, against $2,053,581 in 1937. 
Capital expenditures were $4,150,433. 
At the close of 1938 there were 11,511 
employees, as against 17,728 at the 
end of 1937. Wages totaled $22.720.- 
053, against $28,800,863. 


Huge Refrigerator Order 
Placed in St. Louis Area 


Brown Supply Co., distributor of 
Stewart-Warner appliances in the St. 
Louis territory, announced recently the 
acceptance of what is believed to be 
the largest single order to date for 1939 
electric refrigerators, to be installed 
in a St. Louis apartment house now 
under construction. The _ contract, 


$94 (908) 


signed recently with H. B. Deal & Co., 
St. Louis, calls for 610 Stewart-Warner 
refrigerators to be delivered in stated 
quantities between June 15 and Septem- 
ber 15. 

U. S. housing officials declare the 
St. Louis apartment house project to 
be one of the most extensive now 


under construction or contemplated for 


1939. 
7 


Lincoln Electric Opens 
Seattle Branch Office 


Lincoln Electric Co., Cleveland, 
Ohio, announces the opening of a fac- 
tory branch office in Seattle, Wash. 
The new office, with warehouse in con- 
nection, will be located at 1914 Utah 
Avenue. J. B. McCormick, who for- 
merly represented the company in 
Fresno, Calif., and recently in Spo- 
kane, Wash., will be in charge of the 
branch. 

The company recently held its an- 
nual regional sales meeting in San 
Francisco, Calif., which was in charge 
of C. M. Taylor, vice-president and 
sales manager. J. F. Lincoln, presi- 
dent of the company, addressed the 
Chamber of Commerce of Los Angeles, 
as well as a joint meeting of several 
technical societies during his visit to 
the West Coast. 


G.E. Gets Navy Contract 


General Electric Co. has _ been 
awarded a contract by the U. S. Navy 
for $204,943, covering gear control 


and switch. 
€ 


Adds New Representatives 


Proctor Electric Co., Philadelphia, 
has announced that W. H. Buchholz 
of Chicago, IIl., will represent the com- 
pany in Wisconsin and northern IIli- 
nois and E. J. Lane of Maplewood, 
Mo., will represent it in Arkansas, 
southern Illinois, western Tennessee 
and eastern Missouri. 
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Workers Get 32% 
of Company Income 
Workers of the Johns-Manville Corp. 


received 32 cents of every dollar re- 
ceived from the company’s customers 
in 1938, stockholders got 2 cents and 
1 cent was put aside as a reserve, ac- 
cording to the annual report to em- 
ployees, issued by Lewis H. Brown. 
president. The other 65 cents of the 
sales dollar was required for new ma- 
terials, transportation, taxes and other 
expenses. 

After declaring that poor business 
conditions had made 1938 an unsatis- 
factory year, Mr. Brown said: “I be- 
lieve that we made real progress in 
getting ready to go forward once gen- 
eral conditions get better. It is not 
possible for me to predict when this 
turn will come. . . . But at this time 
business is better than it was at the 
start of 1938, and I feel that our pros- 
pects for 1939 are somewhat brighter.” 


Carrier's President Predicts 
Rise in Air Unit Sales 


The air-conditioning industry should 
show a 25 per cent increase in sales 
this year by comparison with 1938. 
J. I. Lyle, president of the Carrier 
Corp., said at the first showing of the 
corporation’s 1939 conditioning units 
held recently in Chicago. Salesmen 
from all sections of the Middle West 
attended. Carrier’s business, the presi- 
dent continued, has been running well 
ahead of last year, with heavy com- 
mercial units and installations in the 
lead. Carrier’s new line consists of ten 
models, of which six are self-contained 
for home and business use. 


Plans Plant Expansion 


International Harvester Co. plans a 
$3,000,000 modernization program for 
its tractor works in Chicago as part of 
its current schedule of plant rehabili- 


1939 








tation and rearrangement. The modern- 
ization program for all of the com- 


pany’s plants calls for an expenditure 
of $12,000,000. 


Profit Statements 
for 1938 Reported 


Earnings reports covering 1938 op- 
erations have recently been issued as 
follows: 


COPPERWELD STEEL—Net profit, $647,485, 
equal to $3 each on 215,857 shares of $10- 
par capital stock outstanding at year-end. 
Net profit in 1937 was $619,046, or $2.88 
each on 214,256 shares then outstanding. 
On January 25, 1939, the 215,857 shares of 
$10-par value were reclassified into 431,- 
714 shares of $5-par value. In his remarks 
to stockholders in the company’s report, 
S. E. Bramer, president, stated: “The 
management is pleased with the showing 
of the company during 1938, particularly 
in view of the general business trend. 
The outlook for the company is encourag- 
ing in view of the possibility of increased 
public utility purchases this year, and we 
look forward to 1939 with optimism.” 

Wortuincton Pump—Including domes- 
tic subsidiaries, net profit, $29,710. after 
provisions for doubtful accounts and $83.,- 
325 write-off of obsolete inventory. This is 
equal to 23 cents each on combined 129,- 
402 shares of $100 par, 414 per cent cumu- 
lative prior preferred stocks. In 1937 the 
net was $1,621,979, equal, after dividend 
requirements on the preferred stocks, to 
$3.79 each on 245.932 common shares. Cur- 
rent assets as of December 31 were $13,281,- 
413 and current liabilities were $5,549,401. 

Curtis Licutinc—Including subsidiaries, 
net loss $54.880. including $10,244 net in- 
come of Curtis Lighting of Canada, Ltd., a 
wholly-owned subsidiary, and after depreci- 
ation, interest, taxes. etc. This compares 
with net loss of $25,970 including $18,732 
net income of Curtis Lighting of Canada, 
in 1937. 

Revere Copper & Rrass—Including sub- 
sidiaries, net loss. $2,125.407. contrasted 
with net profit in 1937 of $414,759, includ- 
ing $1,240.690 net profits realized on metal 
contents of sales and after inventory ad- 
justment of $2.634.372, equal to $3.49 each 
on combined 24.587 shares of 7 per cent 
cumulative preferred stock and 94,118 
shares of 514 per cent preferred stock. 


City Plant Contract Let 


City officials of Lathrop, Mo., have 
recently awarded a contract to Fair- 
banks, Morse & Co. for furnishing and 
installation of equipment for a munici- 
pal light and power plant. Contract 
price was $68.818. The award is sub- 
ject to PWA approval. 





New York Metal Prices 


Mar. 21, 1939 Mar. 15, 1939 


Cents per Cents per 

Pound Pound 

Copper electrolytic .... 11.25* 11.25* 
Lead Am. S. & R. price. 4.85 4.85 
ABTMORY  ....s0cccccce. 11.25 11.25 
mckel ingot ........00. 35.00 35.00 
BOONE Sess casasens 4.89 4.89 
Tin straits ae a 46.00 46.15 
Aluminum, 99 per cent. 20.00 20.00 


* Delivered Connecticut Valley. 
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The STROBOTAC 


The STROBOTAC makes possible the 
“ounce of prevention worth a pound 
of cure”. By stopping motion visu- 
ally, or by seeing the exact perform- 
ance of your equipment in motion as 
slow as a fraction of an rpm, this 
new hazard-detector shows you just 
what deficiencies are taking place 

thereby suggesting preventive 
measures. 


detects Power and Wear 
Losses caused by . . 


Speed Variations 


Thousands of research, production, 
maintenance and sales engineers have 
savei themselves significant sums of 
money with the STROBOTAC ... 
and are stepping up profits with this 
simple, accurate, easily operated de- 
vice. The STROBOTAC stops motion 
from 600 to 100,000 rpm. Its large 
illuminated speed control is calibrated 
directly in rpm from 600 to 14,400 with 
an accuracy of 1%. The STROBOTAC 
requires no mechanical or electrical 
connection to the equipment under 
observation. 


Torque Irregularities 
Decreased Clearances 
Improper Tension 
Shaft Distortions 
Lack of Synchronism 
Loose Set Screws 


If you have any problem involving 
the observation of motion, the 
STROBOTAC is a simple, accurate 
and easily operated tool for securing 
the answer. 


Coupling and Belt Slippage 
Worn Parts 

and scores of other 
mechanical deficiencies 
while your equipment is 
operating at normal speed! 


SEND FOR 
_ ILLUSTRATED 
CATALOG 

No. 401 


GENERAL RADIO COMPANY 


CAMBRIDGE, MASSACHUSETTS 


Tuli New York and Los 
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(909) 95 
































































STRAIGHTLINE 
DEAD ENDS 


Flexible clevis Straight-Thru type 
FD— A compact and convenient low 
cost unit. 


Long rigid clevis Straight-Thru type 
ORs iire Var Ltem Tih mr itel iter 


Straightline Splice adapter type DD- 
For economy in stocking. 


Rigid clevis type D Compact and 
Teel oie Le 


Reliable Straightline Dead Ends in- 

clude design features of the Straight- 

line Splice. Straight-Thru type permits 
easy take-up of slack. 
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Field Reports on Business 


Electrical manufacturers report an increase in orders for certain types of equip- 


ment. Some utilities have increased construction budgets and are preparing 
for actual building as soon as weather conditions are favorable. Dealers report 
a good response in the appliance sales campaigns. 


NEW ENGLAND 


An interesting order for 115-kv. trans- 
mission line cable involving more than 
$100,000 has been received by the General 
Electric Co. from the Narragansett Electric 
Co. (N. E. Power System subsidiary). 
An order for a 40,000-kva. transformer to 
be installed on this job will be placed soon. 
Recently Simplex Wire & Cable Co. filled 
an order from the city of Chicago for 
20,000 ft. of 3-pair No. 12 stranded sub- 
marine telephone cable insulated with An- 
hydrex rubber and armored with No. 8 
B.W.G. galvanized steel. 

A Texas industrial plant has purchased 
a third 8,600-kva. steam-generating unit 
through a Boston engineering house on a 
development program involving nearly a 
third of a million dollars in electrical 
modernization. A prominent manufacturer 
of electric furnaces located in this area 
reports the shipment to date of 23 steel 
treatment furnaces aggregating approx- 
imately 2,000 kw. ranging from 100 kw. to 
170 kw. in capacities. Inquiries from ma- 
chine and automotive accessories for spe- 
cial-purpose electric furnaces are being re- 
ceived in good volume and represent in- 
stallations, according to one engineer, cost- 
ing over $200,000. 

Orders for small motors and small switch 
and control apparatus are steady. In the 
opinion of one representative demands for 
rush deliveries are becoming more frequent, 
especially from machine manufacturers who 
are receiving orders for early deliveries. 
Negotiations for commercial electrical cook- 
ing installations are progressing; in the 
Boston area over 150 kw. capacity will be 
required in new equipment to be pur- 
chased soon. 

Wiring supplies for light and power for 
new construction in this area will be in 
good demand, according to recent an- 
nouncements which state that loan con- 
tracts have been signed by the Federal 
Housing Authority which will provide for 
financial assistance in promoting the con- 
struction of 871 housing units in Lowell and 
New Bedford. 


CHICAGO 


General conditions again showed im- 
provement over the previous week and 
business continued to widen the margin 
over a year ago. The showing made in 
retail activity was especially encouraging 
as rather sharp gains were registered. In- 
dustrial activity continued to forge ahead 
slowly and slight improvement in employ- 
ment and payrolls was becoming evident. 
Electrical power output increased appre- 
ciably, while residential construction con- 
tinued to move steadily upward. 

Reports from electrical manufacturers 
indicate a substantial upward trend of 
sales in a majority of cases. Utility pur- 
chases are increasing as considerable new 
construction and expansion work is be- 
ginning to open up. 

Additional REA allotments total $1,477,- 
000 for 1,352 miles of line to be constructed 
in several Illinois counties. New PWA con- 
tracts awarded will include $435,000 for 
electrical work in public buildings. One 
manufacturer reports a sharp increase in 
orders for outdoor lighting equipment with 
sales averaging 27 per cent above a year 
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ago. Retailers report a substantial increase 
in appliance sales, some items running as 
much as 90 per cent over last year at this 
time. 

Of 30 manufacturers reporting to the 
Electric Association, 18 show a rise in net 
sales during February over January, while 
22 had a gain over February, 1938. Elec- 
trical contractors are receiving a consid- 
erable volume of work as a result of the 
EHFA wiring campaign. 


NEW YORE 


Increased activity in electrical manufac- 
turing plants is pointing the way to higher 
profits so far this year. A rise in orders 
has been noted by several companies. The 
feeling is that spring business will be good. 
Utilities continue to report a good increase 
in power use which is pointing the way to 
expansion of plant facilities. 

Several good-sized contracts have been 
reported of late. General Electric has re- 
ceived one of the largest air-conditioning 
contracts in its history. The order is for 
1,000 specially built room conditioners for 
a large Texas corporation. Westinghouse 
has closed power and lighting equipment 
contracts for the New York World’s Fair, 
supplying a large percentage of the $1,400,- 
000 contracts so far let. 

Residential building activity continues 
its upward trend. At no time since 1929 
has the February volume equaled the total 
for the 1939 month. A gain of 98 per cent 
over the February, 1938, total was regis- 
tered. Appliance manufacturers see a good 
gain in business in this market. Utilities 
are pushing the sale of appliances in their 
load-building drives. 


PACIFIC COAST 


The building permit volume for seven 
Western states is running 18 per cent more 
this year than last, which, in turn. was 5 
per cent over 1937. California is supplying 
80 per cent of the total, a 30 per cent 
increase. By mid-year the present building 
activity will be augmented by many housing 
projects, such as $1,000,000 Los Angeles 
suburb and 500 homes for Mexican mi- 
grants in Los Angeles County, $2,000,000 
Long Beach project and San Francisco's 
first $2,000,000 unit of its $15,000,000 pro- 
gram. 

Allis-Chalmers presented low bid furnish- 
ing and installing four 103,000-hp. turbines 
for Shasta power house, their total being 
$1,769,400, plus $97,000 for the governors. 
Much heavy machinery is being bought, 
recent awards and low bids including 
$61,000 for 4,000-kva. transformers for 
Bonneville; $252,650 for two circuit break- 
ers, each 287.5 kva., and lightning arresters 
for Los Angeles switchyard to take third 
line from Boulder; $26,012 for Petersen 
coils and voltage regulators for Cheyenne 
substation of Kendrick project, and $42,000 


for sixteen control cubicles, $8,200 for 
circuit breakers, $23,000 for 2,000-kva. 
transformers, all for Oakley section of 


California Central Valley project. 

Major appliance sales are somewhat be- 
low expectations, particularly in the Bay 
area, though the effect of predicted tourist 
spending of exposition visitors will prob- 
ably bring final results above 1938. 
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Recent Legislation 


Developments in the various state 
legislatures on measures affecting the 
electric light and power industry are 
as follows: 


InpIANA—Senate has passed a bill re- 
quiring the state Public Service Commis- 
sion to transmit to the township and 
county assessors and county auditors the 
latest valuation of public utility property 
for rate-making purposes. The vote was 
unanimous. A bill in the Senate amend- 
ing the public utility law to extend the 
limit of total preferred stock and funded 
debt of utilities and to provide for the 
purchase or lease of other utility prop- 
erty under new terms, has passed 65 to 
14 in the House. The House has passed 
a bill which provides that money in re- 
serve and depreciation funds of municipal 
utilities not immediately needed for con- 
struction or improvements be _ invested 
only in United States government bonds, 
certificates or treasury notes, bonds of the 
state or any county, township, city or 
town, except in securities of the munici- 
pality where the utility is located. Income 
from these investments is to be used only 
for the fund from which it was taken. The 
bill passed unanimously. House bill reg- 
ulating REMC organizations passed the 
House 84 to 0. The bill changes terms 
for directors from one year to staggered 
terms ranging from one to three years, 
each district to nominate a man, and 
provides that municipal or private utili- 
ties must obtain approval of 50 per cent 
of non-electric farm owners before extend- 
ing lines in rural areas. The bill provides 
a penalty of $1,000 a mile for line ex- 


tensions not authorized by the state Public | 


Service Commission. House has passed a 
bill by unanimous vote amending 
REMC act to permit similar organizations 
in adjoining states to serve Indiana terri- 
tory that cannot be served profitably by 
Indiana REMCs. The bill specifies that 
members shall not be liable for any cor- 
poration debt except their own electrical 
bill or unpaid amounts on their contracts. 
It gives the state Public Service Commis- 
sion power to permit REMCs of other 
states to extend lines to border localities 
of Indiana and amends act titles to change 
names to Electric Corporation or Co-op- 
erative. The bill carries an emergency 
clause and, if passed, will be in immedi- 
ate effect on the Governor’s signature. By 
a vote of 76 to 7 the House passed a bill 
which permits municipally owned utilities 
to form a retirement fund for employees. 
The bill provides that the utility shall 
match contributions of employees to create 
the fund. This bill also carries an emer- 
gency clause. House bill, which provided 
that any utility rate reduction order 
might become effective as of the date of 
the petition instead of awaiting formal 
action of the state Public Service Commis- 
sion, has been killed in commitee. 
MaryLanp—Bill has been introduced in 
the General Assembly authorizing the 
courts to fix utility rates under certain 
circumstances. If the Public Service Com- 


mission failed to take action within 60 | 


days, under the provisions of the measure, 
the municipal or county authorities would 
be authorized to appeal to the courts pro- 
vided the action was approved by a two- 
thirds vote of the Council or the Board 
of County Commissioners. Appeal from 
the action of the court to the State Court 


of Appeals would be provided. This bill | 
was branded as untruthful, “defamatory | 


and absurd” by the Public Service Com- 
mission. In a letter to Milton Tolle, chair- 
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Here is a tool that is in a class with Greenlee 
Hydraulic Conduit Benders as a time and labor- 
It is easily clamped right to the 
conduit through which cable is to be pulled, pre- 
venting the loosening of hangers. 
also be used as an ordinary winch, since it is de- 
tachable and has a base provided on it for bolting 
It weighs only 170 pounds, has two 
speeds, and will exert a pull of 7500 pounds. 
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saving device. 


to a plank. 


Cable Pulling, like conduit bending, is expensive,— 
especially if the method used is obsolete. 
do it more efficiently, you cut the cost of installa- 
tion and save time on every job. 
everyone responsible for such work should investi- 
gate the new Greenlee Cable Puller shown above. 
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man of the House judiciary committee. 
the commission stated the bill reflects upon 
the diligence, honesty and integrity of the 
commission. 

Wisconsin—Assembly has passed by 
a 53 to 41 vote the Budlong bill which 
provides for the abolishment of the Wis- 
consin Development Authority. The WDA, 
known as the “little TVA,” was author- 
ized by the 1937 legislature to function as 
a private non-profit corporation to pro- 
mote public ownership of utilities. In 
June, 1938, the state supreme court re- 
stricted its activities to educational work 
on rural and municipal electrification. The 
bill was sent to the Senate, which is ex- 
pected to take similar action. 

Missourr—A_ bill introduced in _ the 
House prohibits utility companies from 
manufacturing, selling or leasing any ap- 
pliance consuming or using gas, electricity 
or water. Another House bill requires 
Missouri Tax Commission and assessors to 
use same valuation as the Public Service 
Commission. 

Connecticut—General Assembly is con- 
sidering a bill which would prohibit the 
manufacture, sale and distribution of ap- 
pliances by public service companies. 

OKLaHoma—A bill has been introduced 
in the House which would reanire public 
utility corporations to report their valua- 
tion at the same amount both for taxation 
and rate making purposes. 

PENNSYLVANIA—Any municipality, un- 
der a measure which has been introduced 
in the Legislature, would be authorized 
to construct, acquire, own, operate, sell or 
lease public utility facilities to enable it 
to furnish public utility service within or 
beyond its corporate limits. 


Owens-Corning Opens 
Six Branch Sales Offices 


Owens-Corning Fiberglas Corp. is 
opening six branch sales offices in as 
many cities in the United States— 
Boston, New York, Pittsburgh, Cincin- 
nati, Detroit and Chicago—in the first 
of a series of expansion moves in 1939, 
according to an announcement made 
by George E. Gregory, general sales 
manager of the company. 

The following appointments have 
been made: C. H. Soderberg, sales 
representative Boston office; Charles L. 
Day, special representative for marine 
products in the New York office; W. B. 
Dias, New York sales representative 
for all commodities; James L. Elwood, 
Pittsburgh sales representative; John 
B. Schneller, Detroit representative; 
D. S. Smith, Cincinnati sales repre- 
sentative; G. F. Becker, Chicago sales 
representative, and Frank L. Myers, 
Chicago sales representative. 


Cleaner Sales Decline 


Vacuum cleaner sales in January 
totaled 102,599, compared to 124,760 
January,, 1938, and 126,153 in Decem- 
ber, 1938, according to industry figures 
made public by C. G. Frantz, executive 
secretary of the Vacuum Cleaner Manu- 
facturers’ Association. 
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Municipal Plants 


Aurora, Inp.—Indiana Supreme Court 
has ruled in favor of the Public Service 
Co. of Indiana in its appeal from a de- 
cision of the Dearborn County circuit court 
relative to an election held in this city, on 
taking over the company’s property as a 
municipal project. The appeal was from 
an order appointing appraisers for the con- 
demnation of the electric, gas and water 
works property of the company in Aurora. 
The court said most of the questions pre- 
sented by appellants were decided in the 
City of Lebanon vs. Public Service Co., 
but that there is a question as to the 
validity of the election on which the ap- 
pellee seeks to condemn the _ properties. 
It is pointed out that appellant owns three 
separate and distinct properties, or utili- 
ties, and that the law contemplates an 
election whether “a utility” is to be pur- 
chased, not an election whether all the 
property of the owning corporation is to 
be purchased. That in this case voters 
balloted on whether the city should buy all 
three “utilities” and there was no election 
whether the gas, light or water utility 
should be purchased, to permit the voter 
to vote in any way as to the separate utili- 
ties owned by the appellant. The language 
of the statute is analyzed and the decisions 
reviewed with a decision: “It was error 
to appoint appraisers.” 


Par's, Ky.—Court of Appeals ruled that 
city cannot prevent Kentucky Utilities Co. 
from competing with the city’s electric 
plant. 


Papucau, Ky.—Municipal power plant 
ownership advocates have forced a refer- 
endum for the coming November election 
on an ordinance calling for sale to the 
Kentucky Utilities Co. of a twenty-year 
franchise, by presenting to the Board of 
City Commissioners a _ petition bearing 
names of 2,803 voters. 


Cuesoycan, Micu.—Residents will vote 
at the spring election on whether or not 
to amend the city charter to provide for 
municipal ownership of an electric light 
plant and distribution system. The pro- 
poced amendment would authorize the city 
to construct and operate an electric utility, 
or to purchase by condemnation the Che- 
boygan plant and facilities of the Michi- 
gan Public Service Co. The cost of pur- 
chase or construction would be met by 
mortgage bonds based on revenue with 
provisions for a 20-year franchise for 
bondholders if it became necessary for 
them to foreclose. 


FuLLterton, Nep.—Voters have declined 
to approve condemnation of lowa-Nebraska 
Light & Power Co. property and acquisi- 
tion by the city. The proposal failed to 
get the necessary 60 per cent majority re- 
quired in such a special election. The 
vote was 292 in favor of condemnation and 
279 against. 


WapaKONETA, On1o—City has been re- 
lieved of the necessity of constructing a 
municipal light plant by a decision of the 
Ohio Supreme Court, affirming the Third 
District Appellate Court. After the city 
had planned to issue bonds and erect a 
municipal plant with the aid of PWA 
funds, a new rate schedule was arranged 
with the Central Ohio Light & Power Co., 
and proceedings for the new plant were 
then repealed. The city solicitor, however. 
brought suit to compel the city to proceed 
with erection of a municipal plant, not- 
withstanding the new rate ordinance. 


Epcerton, Wis.—Wisconsin Supreme 
Court has affirmed a previous circuit court 
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By Milton Wright. A 
careful study of the 
case histories of 
firms that have been 
most successful in 
public relations, pre- 
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a practical manual 
designed for the 
business executive. 
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By J. M. Bryant and E. W. Johnson, 
University of Minnesota, and the late J. A. 
Correll. New 3rd edition. An _ introduc- 
tion to the study of a-c circuits and trans- 
mission lines, developing equations from 
fundamental physical and mathematical 
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By Herbert J. Reich, University of Illinois. 
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structure, excitation, ionization, radiation, 
and emission to practical material on the 
design of voltage and power amplifiers, 
phototube circuits and measuring instru- 
ments. $5.00 
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By C. G. Veinott, Westinghouse Electric & 
M’f’g Co. A complete and practical manual 
telling the story of fractional horsepower 


motors, what types and kinds are avail- 
able, what makes them run, what they 
will do, and. how to repair them when 
necessary. $3.50 
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decision which set aside public service 
commission orders fixing the purchase 
price of the Wisconsin Power & Light Co. 
properties in Edgerton. On an appeal 
from the commission’s order, the Dane 
County Circuit Court ruled that the order 
allowing the city to purchase for $95,000 
was void. The Supreme Court agreed in 
this decision. 


Recent Rate Changes 


COMMONWEALTH Epison Co. and _ sub- 
sidiaries will reduce their rates $2,208,000 
annually as the result of an order by the 
Illinois Commerce Commission. The new 
rate reductions are divided among the 
companies as _ follows: Commonwealth 
Edison retail commercial rates, $854,000; 
Public Service Co. of Northern Illinois 
retail commercial rates, $399,000, and resi- 


dential rates, $741,000; Western United 
Gas & Electric Co. commercial rates, 
$87,000, and _ residential, $62,000, and 


Illinois Northern Utilities Co., commercial 
rates, $65,000. From the office of James 
Simpson, chairman of Commonwealth, the 
following statement was made: “The re- 
ductions in rates ordered by the commis- 
sion were accepted by the companies after 
thorough studies by the companies and 
the commission. The new commercial rates 
not only represent a further step in low- 
ering the cost of electricity to stores and 
small business establishments in northern 
Illinois, but also effect a desirable simpli- 
fication of rate schedules. . . .” 


CentraL New York Power Corp. has 
announced, effective April 1, a cut in 
electric rates in the Utica area totaling 
$176,000 a year, subject to approval of 
the Public Service Commission. The util- 
ity filed new rate schedules affecting resi- 
dential, farm and commercial customers 
in the territory formerly served by Utica 
Gas & Electric Co. and new residential and 
farm rates for customers in the territory 
formerly served by Northern New York 
Utilities, Inc., Rome district. 


IpAHo Power Co.’s customers in On- 
tario, Nyassa, Malheur, Vale and Halfway, 
Ore., and a large rural area in the Snake 
River valley in Oregon and Idaho will 
save $67,000 a year as a result of a rate 
reduction. Residential lighting reductions 
total $25,000 annually; commercial light- 
ing, $15,000; commercial water heating, 
$7,000 and combined light and power. 
$20,000. Further reductions are expected 
soon. 


Western Cotorapo Power Co. has re- 
duced residential and commercial rates 
in Montrose, Ouray, Durango, Telluride, 
Ridgeway and other communities in Colo- 
rado by $20,000 annually. 


PHILADELPHIA Exectric Co.’s new $1,- 
650,000 rate reduction will benefit resi- 
dential customers by more than $500,000 
annually, small commercial customers by 
$600,000 and industrial customers by $450,- 
000, Horace P. Liversidge, president of the 
company, stated. 


Wisconsin Pusiic Service COMMISSION 
has authorized rate reductions affecting 
about 11,000 business electric customers 
of the Wisconsin Gas & Electric Co. and 
the Wisconsin-Michigan Power Co., affil- 
iate utilities, and totaling annual savings 


of about $83,000. 


TIDEWATER Power Co. has agreed to a 
reduction of $81,000 annually in residen- 
tial and commercial electric rates accord- 
ing to Stanley Winborne, of the North 
Carolina Utilities Commission. The new 
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rates are effective for April 15 meter 
readings. 


CentraL Onto Licut & Power Co. has 
revised its urban light rates in Wooster 
about $35,000 a year, the reduction ef- 
fective March 1. A reduction in commer- 
cial rates will be effective June 1. Twelve 
communities near Wooster will also benefit 
from the new rate, 


Rockianp Licut & Power Co. has filed 
a revision of electric rates with the New 
York Public Service Commission under 
which reductions are to be made effective in 
the commercial and primary power rates. 
It is estimated that the reductions filed to 
become effective at once will save con- 
sumers of the company $64,460 annually. 


Bonner’s’ Ferry, Ipano, municipal 
power system has announced a reduction 
in residential and commercial rates. Resi- 
dential customers will now pay 64 cents 
per kilowatt-hour for the first 40 kw.-hr. 
instead of the old 9 cents for the first 30. 
Commercial customers will pay 6% cents 
for the first 100 kw.-hr. Other steps have 
been similarly lowered. As a result of 
the reduction, plans for an enlarged power 
plant on the Moyie River have been drawn 
up, and an application made for a PWA 
loan to match the city’s $99,000 bond 
issue. 


REA Lets Contracts; 
Recent Allotments 


The following construction contracts 
have recently been approved by the 
Rural Electrification Administration: 


Pea River Electric Membership Corp., 
Clayton, Ala., Arthur B. Robertson, supt., 
Montgomery, contract to Harvey & Quinn, 
Pensacola, Fla., for building first section 
of project, 194 miles of line, 385 mem- 
bers; bid $102,998. 

Southern Pine Electric Membership 
Corp., Brewton, Ala., Joseph T. Larkins, 
supt., Montgomery, contract to Harvey & 
Quinn, Pensacola, entire project, 274 miles 
of line, 600 members; bid $135,761. 

Ozark Rural Electric Co-op. Corp., Fay- 
etteville, Ark., E. H. Looney, supt., Waco, 
Tex., contract to Fritz Ziebarth, Long 
Beach, Calif., building first section, 291 
miles of line, 700 members; bid $188,274. 

Habersham Electric Membership Corp., 
Clarkesville, Ga., E. A. Lunceford, supt., 
Atlanta, contract to Gibson Brothers, En- 
terprise, Ala., entire project, 185 miles of 
line, 574 members; bid $111,970. 

Jackson Electric Membership Corp., Jef- 
ferson, Ga., R. J. Kelly, supt., Atlanta, con- 
tract to W. A. Mathis, Athens, Ga., sec- 
ond section, 220 miles of line, 1,157 mem- 
bers; bid $143,309. 

Canoochee Electric Membership Corp., 
Reidsville, Ga., Homer N. Daniel, supt., 
Atlanta, contract to Adamson-Brewton Co., 
Claxton, Ga., for building project, 269 
miles of line, 619 members; bid $131,029. 

Corn Belt Electric Co-op., Inc., Bloom- 
ington, Ill., T. H. Hafer, supt., contract to 
McCree and Co., St. Paul, Minn., first 
section, 313 miles of line, 680 members: 
bid $204,975. 

Allen Wells County Rural Electric Mem- 
bership Corp., Ossian, Ind., William 0. 
Toy, supt, Indianapolis, contract to Miller- 
Baxter Co., Inc., Indianapolis, entire pro)- 
ect, 227 miles of line, 812 members; bid, 
$183,771. 

Salt River Rural Electric Co-op., Bards- 
town, Ky., Ralph F. Frizzell, supt., Louis- 
ville, contract to Henry Bickel Co., Louis- 
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ville, third and fourth sections of project, 
242 miles of line, 800 members; bid $163,- 
896 


Warren Rural Electric Co-op. Corp., 
Bowling Green, Ky., Lester Wright, supt., 
Louisville, contract to Killoren Electric 
Co., Appleton, Wis., for building second 
section of project, 168 miles of line, 447 
members; bid $113,159. 

Nolin Rural Electric Co-operative Corp., 
Elizabethtown, Ky., Ray W. Chanaberry, 
Inc., Louisville, Ky., engineer, contract to 
R. H. Bouligny Co., Charlotte, N. C., first 
section, 290 miles of line, 812 members; 
bid $193,774. 

Tri-County Electric Co-op., Portland, 
Mich., Dolph Wolf, supt., Lansing, contract 
to Worthington Pump & Machinery Corp.., 
Harrison, N. J., second generating plant 
and supplying equipment for project; bid 
$151,582. 

Southern Pine Electric Power Assn., Tay- 
lorsville, Miss., H. L. Pickering, supt., 
contract to W. L. Coston and Sons, Besse- 
mer, Ala., another section, 401 miles of 
line, 1,086 members; bid $216,765. 

Hancock-Wood Electric Co-operative. 
Inc., North Baltimore, Ohio, C. C. Doyle. 
supt., and Gibbs and Hill, New York City, 
engineer, contract to Davis Hydaker Co., 
Lima, Ohio, first and second sections of 
project, 501 miles of line, 1,350 members: 
bid $319,666. 

Claverack Electric Co-operative, Inc., 
Towanda, Pa., C. E. Jakway, manager, and 
Gibbs & Hill, New York, contract to Sor- 
doni Construction Co., Forty Fort, Pa., 
another section of project, 217 miles of 
line, 720 members; bid $181,215. 

Greenwood County, Greenwood, S. C., 
E. Lowden Brooks, County Supervisor, and 
D. T. Duncan, engineer, contract to J. B. 
Britton, Sumter, S. C., another section of 
project, 85 miles of line, 440 members; 
bid $52,512. 

Magic Valley Electric Co-operative, Inc., 
Mercedes, Tex., Joseph H. Levermann, 
supt., and William C. Morrison, Waco, 
Tex., and J. E. Wilder, engineers, contract 
to Reinhart and Donovan Co., Oklahoma 
City, Okla., second section, 305 miles of 
line, 700 members; bid $164,740. 

Mecklenburg Electric Co-operative, Boyd- 
ton, Va., J. E. Smith, supt., and Herbert J. 
Baer, engineer, contract to Virginia-Caro- 
lina Electric Works, Norfolk, Va., another 
section of project, 198 miles of line, 527 
members; bid $136,522. 

Polk-Burnett Electric Co-operative, Bal- 
sam Lake, Wis., Wayne F. Kelly, supt., 
and Wisconsin Development Authority, 
Madison, engineer, contract to L. A. Bum- 
gardner & Co., St. Paul, Minn., for first sec- 
tion of project, 180 miles of line, 530 
members; bid $136,599. 


Among the recent allotments made 
by REA are the following: 


Washington—Benton Rural Electric As- 
sociation, Prosser, J. B. Whitehead, supt., 
$25,000 to build 17 miles of line, 65 mem- 
bers in Benton and Yakima counties. 

Wisconsin—Taylor County Electric Co- 
operative, Medford, Paul J. Fleischmann, 
supt., $81,000 to build 80 miles of line, 266 
members in Taylor, Clark and Marathon 
counties. 


Wyominc — Riverton Valley Electric 
Assn., Inc., Riverton, N. W. Beckman, presi- 
dent, $103,000 to build 91 miles of line, 236 
members in Fremont county. 


Texas—San Patricio Electric Co-opera- 
tive, Inc., Sinton, C. A. Maedgen, pres., 
$195,000 to build 254 miles of line, 561 
members in San Patricio, Bee and Live 
Oak counties. DeWitt County Electric Co- | 
operative, Inc., Cuero, Thomas Shults, | 
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COPPER TO COPPER 
PREVENTS METALLIC FIGHTS 





Forged Copper 
8-NU 6-NU 4-NU X2-NU 2-NU 0-NU 


Matthews 


Nutype Conductor Connectors 
FOR COPPER TO COPPER CONNECTIONS 


Pure Copper, Cold forged bolt of ample strength 
for all purposes. High copper content prevents cor- 
rosion and season cracking. All edges are rounded. 
65,000 pounds tensile value. 


“V” groove, clamping jaw of cold forged, pure 
copper. Flanged sides give greater bearing surface 
on nut, hence greater strength and no distortion of 
clamping jaw. 


97% copper content, hard metal nut—strong as 
steel. Full thread engagement with bolt. 


Broad, strong head, with size plainly marked. 
Sides of head have flat surface so wrench or pliers 
can grip tightly. 

85% plus, full thread, die stamped, insures full 
engagement in nut, hence high strength connectors. 


“V” shaped groove, holds wires in three point 
contact and prevents rocking or looseness. 


Made in 12 sizes—6 of forged copper and 6 of 
machined high strength, high copper content alloy 
—for No. 10 to 1,000,000 CM conductors. 


Send for bulletin and free samples and convince your- 
self of their superiority. 


66-NU X22-NU 
44-NU 22-NU 
With Nut Retainers 





W. N. MATTHEWS CORPORATION 


ST. LOUIS, U.S.A. 
1939 — FORTY YEARS OF PROGRESS SINCE — 1899 
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DRYING (AND HEATING) PROBLEMS 


Made Easy With 


NALCO DRITHERM 


Infra-Red Ray Carbon Lamps 


Many industries through- 
out the country are turn- 
ing to radiant drying and 
heating to simplify their 
problems . . . cut drying 
costs and time . . . pro- 
vide drying equipment in 
a minimum of space... 
to eliminate even “warm- 
time and to secure more 

















ing up” 
uniform results. 





Nalco Dritherm Carbon Lamps are a 
prime source of radiant energy and 
are being used today as proved equip- 
ment in the process of radiant drying 
and heating. These lamps are ideal 
for the drying of lacquer, ink, film, 
paint, textiles, blue prints, enamel, 
latex, paper and other pulp materials, 
etc. 










FREE INFORMATION  /xsist On This 
Seal On Every 
Lamp. 





AND DATA 

Let us send you a complete 
file of available material on 
Infra-Red Ray drying and 
heating processes . 2. a 
pioneers in the field of radi- 
amt energy drying we can 
help you solve your drying 
and heating problems with 
this process. 


North American Electric Lamp Co. 
1018 Tyler Street St. Louis, Mo. 







INFRA-RED 
DRITHERM 









ey 


HEAVY 
CONSTRUCTION 


LARGE 
SET SCREW 


AAU 


Biackburn Ground Rod 
Clamps are cast of a tough 
bronze and are of a heavy- 
duty construction through- 
out. They may be drawn up 
as tight as desired and will 
not stretch or loosen. Get 
them on your next order. 


Pee ee 
PRODUCTS CORP. 
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pres., $172,000 to build 226 miles of line, 
489 members in DeWitt and Gonzales coun- 
ties. Victoria County Electric Co-operative 
Co., Victoria, H. A. Wischkaemper, pres., 
$140,000 to build 166 miles of line, 467 
members in Victoria, Jackson and Cal- 
houn counties. 

Vircinta—Mecklenburg Electric Co-op- 
erative, Boydton, J. E. Smith, supt., $120.- 
000 to build 119 miles of line, 412 mem- 
bers in Mecklenburg, Greenville, Bruns- 
wick, Southampton, Sussex, Pittsylvania, 
Charlotte and Halifax counties. 


Sales Opportunities 


Lake Cuarves, La.—Gulf States Utili- 
ties Company has approved plans for ad- 
dition to local steam-electric generating 
station on North Ryan Street, with instal- 
lation of new equipment. Cost reported 
close to $160,000. Work will be placed 
under way at once. Stone & Webster En- 
gineering Corporation, 49 Federal Street, 
Boston, Mass., is consulting engineer. 


Wasuincton, D. C.—National Bureau of 
Standards, Connecticut Avenue and Upton 
Street, N. W., will soon begin erection of 
new high voltage e!ectrical laboratory, for 
which an appropriation of $350,000 has 
been secured for building and equipment. 
Bids for building construction are being 
asked until March 31 by Public Buildings 
Branch, Treasury Department, Washington. 


BunL, Ipano—Idaho Power Company, 
Boise, Idaho, has authorized expansion 
and improvements in outdoor power sub- 
station at Buhl, with installation of three 
667-kva. tran-formers, regulators, oil 
switches and auxiliary equipment. Proposed 
to begin work soon. 


Newport, Ky.—Andrews Steel Company. 
Ninth Street, plans installation of motors 
and controls, conveyors, electric hoists and 
other equipment in new addition to mill, 
with program to include modernization and 
improvements in present plant. Cost re- 
ported over $150,000. Tietig & Lee, 34 
West Sixth Street, Cincinnati, Ohio, are 
architects. 


SHEFFIELD, ALA.—Electric Metallurgical 
Company, 30 East 42d Street, New York, 
N. Y., plans early construction of a 
44,000-volt transmission line in Colbert 
County, Ala., crossing Stinson Bay at 
point about 7 miles above Wilson Dam. 
Application for permission has been made. 
Line will extend from last noted place to 
new plant of company at Sheffield, where 
power substation will be located for step- 
down service for mill operations. Power 
supply will be furnished from Wilson 
Dam hydro-electric generating station by 
TVA, under contract with company. Work 
on initial units of new plant is being 
placed under way on 300-acre tract of 
land acquired a number of months ago. 
Plant will be used for production of ferro 
alloys, calcium chloride and kindred prod- 
ucts. In addition to transformers, switch- 
gear and other substation apparatus, in- 
stallation will include heavy-duty motors 
and controls, electric furnace facilities, elec- 
tric hoists, conveyors and other equipment. 
Entire project will cost about $5,000,000. 
Company is a subsidiary of Union Car- 


bide & Carbon Corporation, first noted ad- 
dress. 


KNoxviLLeE, TENN.—Director of Pur- 
chases, Tennessee Valley Authority, Knox- 
ville, receives bids until March 29 for 
switchboards for auxiliary power, lighting 
and battery charger service at hydro-electric 


power plant at Hiwassee Dam. Also, until 
March 28, for designing, furnishing, fabri- 
cating, galvanizing and delivering struc- 
tural steel transmission towers for Wilson 
Dam-Pickwick Dam-Memphis, Tenn., 220- 
kv. transmission line, totaling about 4000 
tons of material. 


NortH Ptratte, Nes.—Has postponed 
special election from April 4 to early future 
date, soon to be determined, to vote bonds 
for $360,000 for municipal electrical dis- 
tributing system, including power substa- 
tion and transmission line for connection 
with system of Platte Valley Power & Ir- 
rigation System, which will furnish power 
supply. 


Pitymoutu, N. C.—North Carolina Pulp 
Company, Plymouth, plans installation of 
motors and controls, conveyors, electric 
hoists and other power equipment in new 
addition to local sulphite fiber mill. Cost 
reported in excess of $500,000. Proposed 
to begin work soon. Company is a divi- 
sion of Kieckhefer Container Company, 


Delair, N. J. 


OsKALOosSA, IowA—Iowa Power & Light 
Company, Davenport, Iowa, plans exten- 
sions and improvements in electrical dis- 
tributing lines at Oskaloosa, including 
primary and secondary systems. 


PHILADELPHIA, Pa.—Bureau of Yards 
and Docks, Navy Department, Washington, 
plans installation of motors and controls, 
regulators, conveyors and other equipment 
in new aeronautical engineering labora- 
tory at naval aircraft factory, Philadelphia. 
An appropriation of $1,800,000 is being 
arranged at present session of Congress. 


Amuerst, On1o—Board of Public Affairs 
plans call for bids late in April for new 
municipal electric power plant and equip- 
ment. Bond issue of $145,000 has been 
authorized. Floyd G. Browne, Marion, 
Ohio, is consulting engineer, in charge. 


BurraLto, N. Y.—Niagara, Lockport & 
Ontario Power Company, Buffalo, plans 
extensions and improvements in transmis- 
sion and distributing lines at Batavia, 
N. Y., and vicinity, including additions to 
rural electric system. Entire program re- 
ported to cost over $125,000. 


Austin, Tex.—Lower Colorado River Au- 
thority, Austin, will build new 69,000-volt 
transmission lines from hydro-electric 
power plants at Marshall Ford and 
Buchanan dams to point north of Austin, 
where power substation and switching sta- 
tion will be located, for service to a num- 
ber of municipalities in that area. Financ- 
ing has been arranged through federal aid. 


SeaTtLe, WasH.—J. R. Sousa and Gerald 
T. Mason, distributors of beverage prod- 
ucts, care of W. J. Bain, Textile Tower 
Building, architect, plan installation of 
motors and controls, conveyors, loaders 
and other equipment in new bottling works 
and distributing plant at Third Street 
North and Mercer Avenue. Work on super- 
structure will begin soon. Cost estimated 
at $200.000, of which approximately $150,- 
000 will be expended for machinery and 
equipment. 


FAYETTEVILLE, TENN.—Has plans nearing 
completion for new distribution power sub- 
station, to be used for municipal electrical 
distributing system, now under way. New 
station will be connected with high-tension 
line of TVA, which will furnish power sup- 
ply. Financing has been arranged through 
federal aid. 


Attantic City, N. J.—Atlantic City 
Electric Company contemplates extensions 
in steam-electric power plant, including 
installation of equipment. 
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BOOK REVIEWS 


Tensor Analysis 
of Networks 


By Gabriel Kron. Published by John 
Wiley _& Sons, Inc., 601 West 26th Street, 
New York, N. Y. 635 pages, illustrated. 


Price, $7.50. 


Engineering of all complexions is 
minded to reintegrate itself as to both its 
education and professional incidences. A 
formula, a tool and a structure are being 
sought to recover the innate unity of 
physical regimen when expanded into the 
utilitarianiem of the civil, mechanical, 
electrical and chemical engineer. Many 
electrical engineers sense comparable lack 
of cohesion within the electrical field when 
they contemplate the tooling and procedure 
with which they solve the electrical inter- 
actions within, say, a transformer, a syn- 
chronous machine, an electron tube and a 
transmission mesh. The lack of resem- 
blances is even more evident when mag- 
netic and electrostatic manifestations are 
superposed. Engineers of the coming gen- 
eration bid fair to escape this vague lack 
of cohesion and tensor analysis promises 
to be a major medium whereby such 
resolution into clarity is effectuated. To 
whatever degree that eventuates, the de- 
sign and performance engineer today will 
be obsoleted by those who become his 
juniors. For that reason this first book 
specifically written for the electrical engi- 
neer is one of the important books of the 
decade. It is founded on the author’s 
contributions to the advanced course in 
engineering conducted at the Schenectady 
works of the General Electric Company. 

Here is shown how tensor analysis ex- 
pands vector analysis from three to any, 
even an infinite, number of dimensions. 
More important it is shown how it provides 
a skeleton on whose vertebra and pha- 
langes can be hung the multiplicity of 
variables and _ variable-interrelations that 
make a specific problem either one of 
complexity or hopelessness or else re- 
stricts the solution to a narrow scope. 
This is accomplished without presuming to 
be more than an introduction and without 
transgressing oneldimencional space con- 
figurations. This is, however, broad enough 
to lay down the implementing by which 
the engineer can solve, so as to illuminate 
the phenomena in an expansive way, such 
familiar explorations as multi-winding 
transformers, load-ratio control, multi-elec- 
trode tubes, interlinked magnetic and elec- 
tric meshes, symmetrical components, 
circuit faults, networks and distribution 
systems. Let no reader be misled—there 
are practically no numerical solutions, the 
skeleton solutions merely painting the 
signposts to conventional vector solutions. 
Nor should any one misconstrue this re- 
view as promising a “readable” book. It 
will take plenty of good electrical engi- 
neers a week or two to absorb the first 
chapter securely. 

* 


Cases on 
Public Utility Regulation 


_By Irston R. Barnes. Published by F. 8. 
Crofts & Co., 41 Union Square, West, New 
York. 984 pages. Price, $7. 


While written essentially as a Yale text 
for students of utility regulation. this book 
as unique usefulness for the utility man 
who tries to solv» the maze of legislations 
and litigations wich constitute the only 
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guide (short of the passing trend toward 
dignified horse trading) for regulated be- 
havior of utilities. Here are the classic 
cases of the turn of the century and for 
once the author has had enough considera- 
tion for his students and readers to dis- 
close how these cases arose, who were the 
major personalities, which commissions and 
lower courts concluded erroneously and 
which reasoning justice thereupon set the 
tacit rule for the future. Nicely balancing 
these antiquities are the New Deal era 
decisions on the Bond & Share, Ashwander, 
Clarion River and other cases before the 
Supreme Court, S.E.C. and F.P.C. These 
give the treatise a welcome freshness and 
modernity among a group of far less com- 
prehensive and less equilibrated books of 
the last decade. In between are a multi- 
tude of cases that build the rest of the 
mosaic. 

Opinionation of the author does not in- 
trude into the text and it is even scarcely 
detectable in his choice of examples to 
afford a balanced view of all the prevailing 
provinces of state and federal regulation. 
Despite its origin in a law school atmos- 
phere, the tone and complexion are so 
much less legalistic (citations do not 
perpetually interrupt the practical man’s 
train of thought) that engineers, rate 
economists and commercial load builders 
will relish finding out from it why utilities 
have to conduct their affairs as they do in 
this thoroughly regulated era in American 
business. 

oo 


Electrochemistry of Gases 
and other Dielectrics 


By George Glockler and 8. ©. Lind. Pub- 
lished by John Wiley & Sons, Ine., 601 
West 26th Street, New York. 459 pages. 
Price, $6. 


The Committee of Electrical Insulation, 
Division of Engineering and Industrial Re- 
search of the National Research Council, 
prompted the preparation of this volume, 
intending it to be one of the monographs 
on dielectrics. Actually it goes far be- 
yond in fulfillment of the objective of con- 
sidering all forms of electrical discharge 
and all types of reactions, especially those 
that shorten the life of insulations. The 
theme is “how does electrical and thermal 
activation affect chemical reactions of 
organic materials and gases”? In the de- 
velopment there ensues a competent cor- 
relation of the authoritative research in 
the field of physical and chemical behavior 
of gases and other dielectrics under the 
influence of electric stress and discharge. 
Bibliographies are comprehensively num- 
erous throughout. 

Those intent on uncovering the reasons 
for limited life of electrical insulations in 
cables and apparatus need not be disap- 
pointed at not finding much experimental 
material bearing directly on their practical 
analyses, for instead they will find the 
basic interactions on simple substances. 


a 
Co-op to Construct Plant 


Directors of the Tri-State Power Co- 
operative have voted to build a $500,- 
000 generating plant on the Mississippi 
River at Genoa, Vernon County, Wis., 
as a rural electrification project. Trans- 
mission lines will cost an additional 
$478,000. The co-operative will serve 
Monroe, Crawford, Lafayette, Grant 
and Vernon counties in southwestern 
Wisconsin and border counties in Min- 
nesota and Iowa. 
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MATTHEWS 
CONNECTORS 


For All Kinds of 
Wire Connections 
Without Solder 



















NUTYPE 
SERVICE 
CONNECTORS 


For copper to 
copper— in 12 sizes. 





With or without 
Nut Retainers. 





Also available in 
some sizes for alu- 
minum to alumi- 
num and copper to 
aluminum connec- 
tions. 




















SERVICE ENTRANCE 
CONNECTORS 





A sturdy and economical means 
for connecting house service or 
other end to end copper connec- 
tions (not under tension). 






























UNIVISE 
TELE- Vice a 
PHONE strong an 


easily connect- 
ed or discon- 
nected. 


and small cop- 
per wire con- 
nector. 





PARALLEL CLAMPS 


For connecting small tap off 
wires to larger main conductors 
at a saving. 








Write for Bulletins and Samples 


W. N. MATTHEWS CORPORATION 
St. Louis, U.S. A. 


1899 to 1939 














(917) 103 




























































































Ia@ 


PRODUCTS 


Steel Strand 


Vv 
Telephone and 
Telegraph Wire 
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Crapo Galvanized Wire 
and Steel Strand can be 
spliced and served without 
injury to the heavy, protect- 
ive zinc coating. The perfect 
adhesion of this tough, ductile 
coating to the wire enables it 
to withstand sharp bending and 
twisting, produces corrosion- 
resisting joints, makes for long- 
er life, lower maintenance costs. 


Crapo Galvanized Seven-wire 
Steel Strand and Telephone 
Wire are readily available 
in all standard grades and 
sizes from representative 


Supply Jobbers. 


INDIANA STEEL & WIRE CO. 
MUNCIE, « INDIANA 





Know Electricity as 
Experts Know It / 


and Get an Expert’s Pay! 
HAT about your future? Who is safe today? Surely 
not the man who is contented to stand still! Know 
ur job thoroughly—prepare yourself for a ahead, 
ho ao just this thousands of men have used 


The Croft Library 
of Practical Electricity 


The Croft Library is a complete electrical educator. It is 
founded on practice—on 20 years of shirt-sleeve experi- 
ence—on work as it is actually done. It is jammed om 
cover to cover with kind of hard-headed facts 

want. Written so that the beginner can easily uni Dee 
stand it, yet so sound, so thorough, that it is the daily 


about motors, generators, armatures, commutators, trans- 
ore. = eK Aistribution a gery 
elec machinery every ty g for ani 

LSet Calico anise’ ond 


lamp effects, etc.—how to do a complete job, from esti- 
mai it, to completion. 


No mone y down—easy payments 
Fill in and m e coupon attacked and oe ah cant 
you the entire set i seven volumes ivr ten days’ Ex- 
amination. We take all the a assume no obli- 
gation. If you decide to keep the 

ten days and the balance “ the rate of $2.00 a month. 
Send the coupon NOW and see the books for yourself. 


MESTHSSSSSSSSSeReeeeeeeeeeeeeseseseesser 


+ 
. Examination Coupon : 
* 
s McGRAW-HILL BOOK CO., “ 
® 330 W. 42nd St., New York = 
e You may send me the seven volumes of the Croft s 
a Library of Practical Electricity for 10 days’ exami- = 
e nation. I agree to return postpaid. in § 
= ten days or remit $1.50 then and $2.00 a month 
gs Until the special price of $19.50 has been paid. ® 
e (To insure prompt shipment, write piainiy and fill ® 
# in all lines = 
_ 
SD WD nse dds chSevbeunseéeadtdgscebsas pcanaacess = 
> SD ED | owndncdbend Sede ¥adudsnsseccesensses . 
TIED. 6 cvexacasetewciaeSesscsbaidussess * 
EUR gs cawias besngetbenddnssbeevesseesnsoseneee : 
> Se A ND sc abiedsyesskicabsd W. 3-25-39 . 
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Steel Plant and Utility 
Interconnected at 66 kv. 


[Continued from page 55] 


cycle, double-circuit river crossing 
tower located in the interconnection 
substation yard and shown in one of 
the illustrations. This tower carries 
the two 66-kv. circuits and two 
ground wires. The distance from the 
ground to the bottom arm is 250 ft. 
and from the ground to the overhead 
ground wire clamp is 310 ft., with 25 
ft. spacing between the conductor 
arms and 20 ft. spacing from the top 
arm to the ground wire arm. The 
base is 66 ft. square. 

Air navigation lighting, as required 
by the Bureau of Aeronautics, U. S. 
Department of Commerce, is installed 
on this tower and is automatically 
turned on and off by a Western “Pho- 
tronic” cell permanently installed on 
one of the tower legs on the west side, 
the setting sun side, to assure turning 
on these lights when daylight fades. 

The metering equipment of both 
companies consists of the usual cur- 
rent and potential transformers, with 
two sets of each owned by each com- 
pany, so that either half of the bus 
can be taken out of service for main- 
tenance and inspection, while the 
entire load is carried through the 
other half with complete registration 
during this time. 


Metering Arrangement 


Meters owned by Duquesne Light 
for registering power sold to and pur- 
chased from the customer are in three 
groups, assembled on one panel. One 
group of meters is for loads up to 
48,000 kw., fifteen-minute demand; 
another group is for loads from 
48,000 kw. to 65,000 kw., fifteen-min- 
ute demand, and the third group is 
for registering the dump energy 
which Duquesne Light may purchase 
from the steel corporation when 
available. 

The meters for loads up to 48,000 
kw. consist of one combined kilowatt- 
hour meter and a fifteen-minute de- 
mand meter, with a similar meter for 
checking purposes, and one reactive 
kva.-amp.-hour meter. A like group 
of meters are cut into service through 
transfer relays when the load exceeds 
48,000-kw. demand. The meters for 
loads up to 48,000 kw. also register 
for loads above that figure. The 
meters for the dump energy from the 
steel corporation to the Duquesne 
Light consist of one kilowatt-hour 
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meter and a similar meter for check. 
ing purposes. In addition, and for all 
loads, there is a graphic recording 
zero-center megawatt meter and a 
graphic recording zero-center power- 
factor meter to show the amount and 
direction of power and reactive flow. 
The steel corporation has similar sets 
of meters and metering transformers 
in its part of the substation, which 
meters are located in their room of 
the control house. 

The relaying of this interconnec- 
tion substation was quite a problem 
and was worked out jointly by engi- 
neers of the two companies. Essen- 
tially similar schemes of pilot wire 
protection were used by both, but the 
principles of operation on the part of 
the two companies differ. 


Pilot Wire Relaying 
On Duquesne Light’s 66-kv. in- 


coming lines Westinghouse type 
“HCB” pilot wire relays are used, 
with telephone pilot wire connections 
to adjacent substations. Supervision 
of the pilot wire is provided by com- 
parison of the normal voltages on 
the pilot wire with the amount of 
load current flowing. This is read by 
the operators at two neighboring sub- 
stations by open-circuiting the pilot 
wires and reading the millivolts sup- 
plied by each end. This is recorded 
hourly, along with other routine read- 
ings of currents and voltages in the 
station. 

Back-up relay protection is pro- 
vided for the incoming transmission 
lines by the usual power directional 
phase and ground relays, timed to 
select with the pilot wire relays and 
also to select with the rest of the 
relay settings on Duquesne Light's 
66-kv. transmission system. 

The steel corporation’s pilot wire 
protection consists of General Elec- 
tric type “GMB” pilot wire relays, 
with telephone pilot wires to its new 
66-kv. substations—one in the Edgar 
Thomson Works and one in the Irvin 
Works. The pilot wire telephone 
cable also contains supervisory and 
control wires from the interconnec- 
tion substation to the customer's 
system operator’s office in the upper 
Duquesne works. 

Bus differential, including phase 
and ground protection, is provide 
around the entire station bus, in- 
cluding the two incoming line break- 
ers of Duquesne Light and the two 
outgoing line breakers of the steel 
corporation. 
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Public Address System 
Adopted for Power Plant 


[Continued from page 50] 


customed to prolonged exposures to 
high noise levels and automatically 
tunes them out. The higher voice fre- 
quencies are thus most intelligible. 

In plant No. 1 turbine room the 
noise level is even higher than in 
plant No. 2, approximately 110 deci- 
bels. For the two speaker stations in 
this turbine room two Western Elec- 
tric “sea sled” type units were in- 
stalled at each of the two receiving 
stations. All microphones are of the 
close-talking type and there is no diff- 
culty about picking up background 
noises even in the noisy locations. 
No booths are used. Even for the 
short period of time which the sys- 
tem has been in service it has proved 
itself very convenient. It was es- 
pecially helpful for use between the 
old and the new control room during 
the period when the controls were 
being transferred and switchboard 
operators were required in both con- 
trol rooms. 





Salvage 
[Continued from page 53] 


knowledge they can see worth and 
usefulness in what to another man 
would be not worth saving. 

The fitness of the situation goes 
beyond men and what they work on 
in the case of the Detroit Edison 
Company; it happens that the salvage 
work is housed in a building that in 
its day was the biggest power gen- 
erating station on the Detroit system, 
Delray No. 2. Now, in the space 
where once were the largest boilers 
in the world, men are busy restoring 
to usefulness the very metal through 
which coursed the energy released in 
those boilers. In the turbine room, 
where once stood in impressive 
array a long rank of vertical turbo- 
generators, now are stored the sur- 
vivors of another day, station trans- 
formers, motors, generators, tur- 
bines, oil circuit breakers, switches, 
all the many types and kinds of ap- 
paratus that time has recalled from 
the front line. 

Thus at Delray No. 2 of yesterday 
may be seen salvage in three aspects, 
the saving of men, of things and of 
a building, the realization of the 
value and the usefulness that remain 
in all three. 














The ONE BEST WAY to Construct 
Your Concrete Manholes is with 


PENOTE secTionAL STEEL 
MANHOLE FORMS 


Built of Husky Steel they are INDESTRUCT- 
IBLE—Require no Skilled Labor—Are Quickly 
and Easily Installed and Removed—Are Flexible 
and Interchangeable—Permit Pouring Manhole 
Complete in ONE OPERATION—INITIAL COST LOW—NO 
MAINTENANCE EXPENSE. 





These are but a few of the many advantages to 
be secured by the use of these patented sectional 
steel forms—there are many others. If you are 
not using Penote Forms, you are missing an im- 
portant economy in Concrete Manhole Construction. 


Penote Forms are equally efficient in rebuilding and 
in sheathing excavations. Send us a list of your 
requirements—we'll tell you what is needed—quote 
you and gladly allow you to try a set of forms on 
approval—No obligation—Write to-day. 





THE CLEVELAND TRENCHER COMPANY 
20100 St. Clair Ave., Cleveland, Ohio 











| Alco opg.Mpp Machine 
for applying 
FIBERGLAS, CELLOPHANE 
COTTON and PAPER 
Each Unit Individually 


Motor Driven 
New England Sales Representative: 
SIDNEY B. BLAISDELL 
228-232 Aborn St., Providence, R. |. 


@s87. 1855 Also, NCs988 
“american” | 
NSULATING | 
MACHINERY 
ANY 
519 West Huntingdon St. 
PHILADELPHIA, PENNSYLVANIA, U.S.A. 













HIGH GRADE 
HARD PORCELAIN 


FOR 
Electrical Specialties 
High and Low Voltages 


== 


IMPERIAL 
PORCELAIN WORKS 


TRENTON, NEW JERSEY 


SCRULUG 
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PROFESSIONAL SERVICES 


Consulting 
Accounting 
Valuations 


WILLIAM A. BAEHR 
ORGANIZATION, INC. 


ENGINEERS—ACCOUNTANTS—MANAGERS 
231 South La Salle St. 
CHICAGO 


BARKER & WHEELER 


Utility and Industrial Valuations, Design and 
Construction of Power Systems, Water Supplies, 
Sewerage and Sewage Disposal, Factory Produc- 
tion and Cost Control Systems. 


11 Park Place, New York City 
36 State Street, Albany, N. Y. 


BLACK & VEATCH 


Consulting Engineers 


Water, Steam and Electric Power Investigations, 
Design, Supervision of Construction, Valuation, 
Tests and Laboratory Service. 


Mutual Building, Kansas City, Mo. 


Cheney and Foster 
Engineers and Utility Consultants 


61 Broadway New York 


HUGH L. COOPER & CO. 


General Hydraulic Engineering, including the 
design, financing, construction and management 
of hydro-electric power plants. 


101 Park Ave. New York 


ROBERT E. FOLEY 


Erecting Engineer 
Rural Lines—Transmission Lines 
Fire Alarms—Telephone Lines 


48 Griswold St. Binghamton, N. Y. 






CARDS ON THIS PAGE 


of Professional Services 


are available at a cost that is negligible con- 
sidering the possible clientele contacted. Rates 
on request to 


Departmental Advertising Staff 
ELECTRICAL WORLD, 330 W. 42nd St., N. Y. 






Do people 
like you 


Management 
Appraisals 
Construction 








Designing 
Testing — 
Financing 


TESTS 
Electrical, Chemical, Mechanical, Photometric 
INSPECTIONS RESEARCH 


Materials and Supplies Private Labs. for Clients 
Electrical Testing Laboratories, New York, N. Y. 


FORD, BACON & DAVIS, Inc. 


Engineers 


DESIGN « CONSTRUCTION 
VALUATIONS ¢ REPORTS ¢ INTANGIBLES 
Philadelphia New York Chicago 

Washington Dallas 


FRANK F. FOWLE & CO. 


Electrical and Mechanical 
ENGINEERS 


35 East Wacker Drive 


Chicago, III. 


HOOSIER ENGINEERING 
COMPANY 


Erecting Engineers 
Transmission Lines, Substations 


46 So. 5th St., Columbus, Ohio 
431 So, Dearborn St., Chicago, Ill. 


136 Liberty St., New York 





WILLIAM S. LEFFLER 


succeeding 
CHARLES F. LACOMBE—WILLIAM S. LEFFLER 
Engineers — EHconomists 
Public Utility Management Problems 
Economic Audits for Selective Load Building 
Balanced Domestic Load Development 
Cost Analysis—Rate Cases 


30 East 42nd Street—New York 


LUCAS & LUICK 


ENGINEERS 


Transmission Lines 
Industrial Plants 
Reports 


Power Plants 


Examinations Valuations 


Rate Cases 
Public Utility Management 


231 So. La Salle St., Chicago 


DANIEL W. MEAD 
F. W. SCHEIDENHELM 


Consulting Engineers 


Hydro-Electric Development, Dams, Water Supply, 
Flood Control. Engineering Problems relating to 
Water Rights and Water Power Law. Appraisals. 


New York City, 50 Church St. 





Sensible, practical methods for improving your relations 
with others—securing cooperation of superiors, associates, 
and subordinates—both in and out of business life. 


$2.50 for a copy on 10 days’ approval. 


McGraw-Hill Book Company, Inc. 
330 West 42nd St., New York, N. Y. 


Inspections _ 
Cost Analysis 
Investigations 


Recording & Statistical Corp. 


BILL ANALYSES—CONSUMPTION 
STUDIES 


THE ONE-STEP METHOD 
Bill Frequency Analyzer 


102 Maiden Lane New York 


SANDERSON & PORTER 
ENGINEERS 


for the 


FINANCING—REORGANIZATION— 
DESIGN—CONSTRUCTION— 


of 
INDUSTRIAL and PUBLIC UTILITIES 
Chicago New York San Francisco 


SARGENT & LUNDY 


Incorporated 
ENGINEERS 


140 South Dearborn St. 
Chicago, IIl. 





SPOONER & MERRILL, INC. 


Consulting Engineers 


Design—Supervision of Construction 


Reports—Examinations—Valuations 
20 North Wacker Drive, Chicago, Illinois 





STEVENS & WOOD 


Incorporated 


ENGINEERS AND 
CONSTRUCTORS 


New York 


30 Broad Street 









THE J.G.WHITE ENGINEERING 
CORPORATION 


Engineers—Constructors 


Steam and Hydraulic Power Plants 
Transmission System—Substations 
REPORTS AND APPRAISALS 

80 Broad Street New York 





Now, more than ever before, industry should 
take advantage of the opportunity to use the 
broad experience and knowledge of the con- 


sultant and profit by such use. 





Read 


Send GETTING ALONG 


WITH PEOPLE 





instinctively ? 
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Pole Top 
High Tension 
Switches 





A K-P-F switch merely 
consists of two deadends with 
a rigid jumper containing a 
contact so arranged that it 
can be opened and closed. 
l) This constitutes the NECES- 
]] SARY and SUFFICIENT 
| parts of a disconnecting 
i! switch. 


KP-F FLECTRIC CO. 


855 Howard St. San Francisco 
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. Complete Lists Covering 
Industry's Markets 
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Sangamo Electric Holds 
Open House for Visitors 


Sangamo Electric Co., in commemo- 
rating its 40th anniversary, recently 
held “Open House” at which relatives 
and friends of employees inspected the 
plant. More than 600 visitors were 
taken through during the afternoon, 
and more than 4,000 during the evening 
hours. Employees with service records 
of 25 years or more acted as a com- 
mittee of guides. At the request of the 
employees, working hours for the day 
were arranged from noon until 4 p.m., 
and from 5:30 to 9:30 p.m. 

A souvenir booklet describing the 
company and a set of plastic coasters 
bearing the 40th anniversary seal and 
trademark of the company were pre- 
sented to each visitor. Signs marked 
each department and the more intricate 
machines were explained with signs and 
lectures. 

° 


Electric Truck Shipments 


Domestic shipments of electric trucks 
and tractors, as reported by ten manu- 
facturers representing the entire indus- 
try, totaled 47 for January, as against 
62 for December and 89 for January a 
year ago, according to the Department 
of Commerce. 


Lead Shipments Show Loss 


Domestic shipments of lead to man- 
ufacturers for cable covering during 
1938 totaled 51,571 short tons as com- 
pared with 85,597 in 1937, according 
to the American Bureau of Metal Sta- 
tistics. 

* 


Starts Refrigeration Drive 


To stress the fact that danger lines 


in food preservation are below 32 
degrees and above 50 degrees, the 


Georgia Power Co. is using the slogan 


“Thirty-Two Fifty or Spoil” in_ its 
spring refrigerator campaign, which 
began last week and runs through 
April 28. 


Closes Wiring Contracts 


EHFA has announced that contracts 
have been closed with the city of Shef- 
field, Ala.; Peoples’ Co-operative Power 
Association of Olmsted County, Roches- 
Grant County Co-operative 
Rural Electric Association, Lancaster, 
and Minnesota Valley Co-opera- 


ter, Minn.; 


Wis., 
tive Light & Power Association, Granite 
Falls, Minn. The contracts provide that 
EHFA and the contracting parties will 
co-operate in financing the wiring or 
re-wiring of existing homes and farms 
located on the power lines. 
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SHERMAN 


for LOW cosT 
SAFE 
quick 


ONNECTIONS 


® tough bronze 

© full thread 
engagement 

@ no sharp edges 

P™>}@ large or small head 


For primary, secondary 


and 


solderless line taps. 


transformer 
Bolt, 
spacer, and nut an integral 


service, 


assembly. Strong. 


SOLDERLESS 
SERVICE 





CONNECTORS 





Assembly 
















WEDGE-GRIP 
CONNECTORS 







@ For service entrance and all small wire 


connections. New, Economical, Simple 





No lost screws—no con- 
Two 


construction. 
nectors thrown away—no lost time. 
types of screw of tough bronze with cop- 
per body. Can be furnished in wide 
range of sizes to accommodate different 
wire capacities—#12 stranded to #4 
stranded. 


Get samples and Trade Bulletin No. 22. 


H. B. SHERMAN MFG. CO. 
BATTLE CREEK, MICH. 
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SEARCHLIGHT SECTION 


empLoyment : Business : OPPORTUNITIES : 


UNDISPLAYED RATE: 
10 cents a word, minimum charge, $2.00. 


Positions Wanted (full or part-time salaried 
employment only), % the above rates, 
payable in advance. 


(See ¥ on Box Numbers) 
Proposals, 40 cents a line an insertion. 


“> op 


EMPLOYMENT SERVICE 


SALARIED POSITIONS. $2,500 to $25,000. 

This thoroughly, organized advertising serv- 
ice of 29 years’ recognized standing and 
reputation carries on preliminary negotiations 
for positions of the caliber indicated above, 
through a procedure individualized to each 
client’s personal requirements. Several weeks 
are required to negotiate and each individual 
must finance the moderate cost of his own 
campaign. Retaining fee protected by a refund 
provision as stipulated in our agreement. 
Identity is covered and, if employed, present 
position protected. If your salary has been 
$2,500 or more, send only name and address 
for details. R. W. Bixby, Inc., 262 Delward 
Bldg., Buffalo, N. Y. 


EXECUTIVES AND TECHNICAL MEN. Con- 

tact employers for positions through our 
confidential and effective methods. We nego- 
tiate preliminary overtures. Established 24 
years. Inquiries invited. H. H. Harrison, 
Director, The National Business Bourse, 20 
West Jackson Blvd., Chicago. 


POSITIONS WANTED 


(See also “Selling Opportunity Wanted’’) 
ENGINEER SUPERINTENDENT 16 years ex- 

perience, design, construction, operation, 
Diesel, Hydro, steam plants and _ systems. 
Familiar public relations, industrial problems 
seeks new connections Superintendent Munici- 
pal System. PW-574, Electrical World, 520 No. 
Michigan Ave., Chicago, III. 


ELECTRICAL ENGINEER. College graduate. 

Professional license. 8 years experience in 
Distribution maintenance and design, trans- 
mission lines, substations, and hydro-stations. 
Want opportunity with chance for advance- 
ment. Will go anywhere. Available imme- 
diately. PW-598, Electrical World, 330 W. 42nd 
St., New York, N. Y. 


ELECTRICAL ENGINEER, 30, 7 years with 

internationally known communication corp., 
Inventive development operation, patent ex- 
perience. Specialising in complicated circuits 
of all kinds. PW-605, Electrical World, 330 
W. 42nd St., New York, N. Y. 


MANAGEMENT EXPERIENCE OFFERED. 

Fifteen years background in district—divi- 
sion—and general management administra- 
tion of gas and electric utilities—earlier ac- 
tual experience in operating departments— 
with knowledge of policies and practices in- 
fluencing public attitude, employee coopera- 
tion, energetic sales activity and operating 
efficiency. Employed at the present time but 
desire broader responsibilities. Graduate engi- 
neer. Married. PW-606, Electrical World, 520 
N. Michigan Ave., Chicago, Ill. 


SELLING 
OPPORTUNITIES 


OFFERED—WANTED 


Selling Agencies—Sales Executives 
Salesmen—Additional Lines 


SHUPOEOOTEHCEDEDORDOROOEDEHOODOROLENOREOTE: . 
COCO 


OPPORTUNITY OFFERED 


WANTED: Sales Engineer by manufacturer of 

Telemetering Equipment. Excellent oppor- 
tunities for promotion. Outstanding personality, 
electrical engineering education, proven sales 
ability and highest character references re- 
quired. Special consideration will be given to 
candidates who have had significant specialized 
engineering experience with electrical circuits 
including carrier-current channel projects. 
Write stating age, education, experience and 
satary desired. SW-604 Electrical World, 330 
W. 42nd St., New York, N. Y. 


OPPORTUNITY WANTED 


IMPRESSIVE SALES RECORD and unusual 

qualifications including broad sales and ad- 
vertising experience in promoting engineering 
equipment direct to user and through trade 
outlets. Following in electrical, heating, build- 
ing and automotive fields. Good general utility 
assistant to busy sales executive in office or 
territory. Moderate starting salary. Imme- 
diately available. Southern New England or 
Metropolitan New York area preferred. SA- 
607, Electrical World, 330 W. 42nd St., New York. 
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INFORMATION : 


Box Numbers in care of any of our New 
York, Chicago, or San Francisco offices 
— 10 words additional in undisplayed 
ads. 

Discount of 10% if one payment is made in 
advance for four consecutive insertions of 
undisplayed ads (not including proposals). 


qNOOOERenNeseneneanecsecoeeceetoeeceecceseenceucenseeucenscececuseuceeccucceausenserecevenccscseconenseenen: 


Attention 
SALES MANAGERS 


A manufacturers’ representative in Detroit, 
covering Michigan and Toledo, Ohio, with 
contacts of long standing among central sta- 
tions, steel mulls, architects and engineers 
and industrial plants, is interested in getting 
in touch with a high grade manufacturer 
seeking sales outlet in this territory. 


Here’s a chance for some manufacturer to 
use our office as a branch in this territory. 


RA-603, Electrical World, 
330 West 42nd St., New York, N. Y. 


OOURUDDADEOOROROOEUEESUNCEOORGRCEREOEAOROADAGRONCcEOUOROeROROECEnCeRcoeCeEecntseeEEenoseS, 
ovevecencnuensucnsesecenensncnsensensencnsonennsncnssuseeccececscsscnsense® 


= 
“URONOUVOREOOUOULAOENUGEOUEGOSECOEEOEEOGEUGEEOHeDeEOO ROO EORCEOOSEOoEcOenOEeeESeCeeeaoeeceoOseeessennOseS 


Mr. Manufacturer : — 


Can you use thirty-six salesmen and 
= lve warehouses stategically located 
= throughout the United States, to insure for 
= your product real national representation? 
= If so, and your line is non-competitive, 
write us. 


q 
oO 


HATHEWAY & CO. 


Dept. W-220 Church St.—New York City 


National Sales Agents for 


CLIFTON CONDUIT - RATTAN FITTINGS 
RITTENHOUSE CHIMES 


SUCUSOSOEEOSOSEAROOEGORDODOEREDREROGRORROROOOEEDERERRReeeeceeReceeeOOOCOeRCROnEEE. 


NOUUEROGOUREOEOEOUOEGEGESORDOCEOAOROGDEGOODOOODEOERORROROESEDOGEOO RESO DODGER OOROROEOHOREOONCE OREO ROROESS: 


THE FACTS YOU WANT — 


in the form in which you want 
and can use them. For quick, 
dependable answers to hun. 
dreds of questions, in all 
phases of electrical engineer- 
ing, see the 


STANDARD HANDBOOK FOR 
ELECTRICAL ENGINEERS 


Truly the standard in the field for 30 
years. 28 big sections, each written by 
one of more outstanding authorities. 
2816 pages of principles, applications, 
descriptions, methods, formulas, tables, 
diagrams, practical 
' wa Use facts of every sort. 
jj Send book. | will Covers everything from 
for or retum it units and conversion 
factors to electrochem- 
istry, from industrial 
motor applications to 
electric wave filters. 
Price $7.00. Read it on 
approval. 


McGRAW-HILL BOOK CO., INC. 


330 W. 42nd St. New York City 


USE THIS TAB 


NOUNOSUOEDOROOEEOOROGEEOROOEOODEOEEOGEOGOLOEDOSEOEROSOOEOOEOSEOOOUSEOOREOENORRONECECEOORCOEOOeNCHOORNOENOeCORCORHoSenensenenneuccecgensneceenenegneneeneeen 


OGUSHNOUREDOSOLOOUUEGOREDESONDOROCCEGESCRORDNODOGECEOHESOGESUSGOGUSUOOGODONOUGOREEGOGHOOCGHOUSORURECRUGHSORGHDOROERHOOeEEONCOEOROHOOROHOnED 
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EQUIPMENT — USED or RESALE 
DISPLAYED—RATE PER INCH: 


The advertising rate is $6.50 per inch for all 
advertising appearing on other than a con- 
tract basis. Contract rates quoted on request. 


An advertising inch is measured %” 
tically on one column, 
inches— to a 


ver- 
3 columns — 30 
page. E.W 


Copy for New Advertisements Received Until Monday 10 A. M. for the Following Saturday’s Issue (published every other week) 


dee 


t 
Your 
Service 


—the Searchlight Section is at 
your service for bringing business 
needs or “opportunities” to the at- 
tention of men associated in execu- 
tive, management, sales and re- 
sponsible technical, engineering 
and operating capacities with the 
industries served by the following 
McGraw-Hill publications: 


The 
SEARCHLIGHT 
SECTIONS 


(Classified Advertising) 


American Machinist 

Aviation 

Bus Transportation 

Chemical and Metallurgical En- 
gineering 

Coal Age 

Construction Methods and Eaquip- 
ment 

Electrical Merchandising 

Electrical World 

Electronics 

Engineering News-Record 

Engineering and Mining Journal 

E. & M. J. Markets 

Factory Management and Mainte- 
nance 

Food Industries 

Power 

Product Engineering 

Radio Retailing 

Textile World 

Transit Journal 


aneeenenseenenneusnssensencnensnsesnensuccnsscusencnccenenssnscscesseneee: 


POREOUREORONDODEDESORORDEREONSSEROSORDROSO ROR SARS ROROeREESOOREEEEODONERESEEEAO ESSN DEHOE RE ESEDHENSesEEeeeN eH SEEEsEnELEEEESS 


For advertising rates or 
other information address 
the 


Departmental Staff 


McGRAW-HILL PUBLICATIONS 


330 W. 42ND STREET 
New York, N. Y. 


sonsneonensenscsnsnosonsensensnsnsunnsenensecsesncensnonencuessensocsnnenssssssessecooscseecessnsncncecoenneccessnsesnseneneuseesennsnsneeensecnsssnonensucssunsncessseananecssccccnsccnscoecneseerenceesess: 
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